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Architecture

PEDESTRIAN AND WALKING SPACES AND THEIR FORMATION IN THE EXIST-
ING STRUCTURE OF THE CITY

Volikova A.F.
Russian Federation
Burilo N.A.
Russian Federation
Abstract
In this article, pedestrian spaces of embankments, boulevards, streets of the central part of the
city are considered from the perspective of architectural and planning principles and compositional
techniques used in their formation. Variants of the organization of pedestrian streets in residential
buildings have been studied. The reasons for the design that negatively and positively affect the cre-
ation of pedestrian spaces have been identified.

Keywords: pedestrian spaces, pedestrian streets, traffic, transport, pedestrian networks

The main part

One of the incentives for the organization of a pedestrian street is the assumption that its ar-
rangement will contribute to solving transport problems. Practice shows that this happens in the fol-
lowing cases: either when the timetable for the passage of transport along a pedestrian street is strictly
observed, or when transport and pedestrian flows move without intersecting at different levels or in
parallel. Devices for spatial regulation can be mobile, transformable and stationary fences (gates,
barriers, bollards, chains, etc.).

If a pedestrian street is organized in a residential building, local residents will have to put up
with crowds of tourists walking under their windows almost around the clock, and develop a system
for protecting private spaces. Entrepreneurs will have to reorient their services from motorist buyers
to pedestrian buyers, change the assortment and terms of delivery of goods after the construction of
a pedestrian street. Motorists will have to develop new routes, look for other parking places for their
vehicles[1,2].

The creation of pedestrian streets can simultaneously reduce the number of conflict situations
between traffic and pedestrian flows and contribute to environmental measures, such as landscaping,
reduce noise and air pollution. When a street acquires pedestrian status, there is a significant (about
75%) decrease in the "concentration of carbon dioxide and other gases. However, the organization of
pedestrian streets entails an increase in traffic intensity on adjacent streets and deterioration of road
conditions on them. Accordingly, the level of traffic noise and gas pollution on adjacent streets in-
creases without taking special measures.

Therefore, when a street turns into a pedestrian one, it is important to provide a solution in
which the nearby territories would not have inherited its problems.

It is not always advisable to convert streets into pedestrian ones. There are situations when,
taking into account the requirements of business activity, it is wiser to maintain high automobile
accessibility to individual objects (office buildings, banks, shops selling large-sized goods, etc.). In
the city center, there is a need to re-equip parallel streets on both sides to accept additional load. For
example, despite the ardent desire of the city authorities of the city of Herzliya to make one of the
central streets pedestrian, the site commissioned this year still includes a small fountain pen in the
middle - neighboring streets were unable to absorb the fully increased traffic flow and provide reliable
infrastructure connection for the new project[1,2].
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The costs of converting a street into a pedestrian one depend on local conditions and must be
carefully calculated. The main financial expenses are related to the installation of new paving, instal-
lation of road signs, plastic. Processing of the relief and works on landscaping, lighting and decorative
design.

Pedestrian streets are usually paved with stone or materials replacing it. The coating must be
durable, environmentally and functionally safe, comfortable, resistant to mechanical and atmospheric
influences, aesthetically attractive.

Decorative elements of landscaping are used to enhance the artistic expressiveness of pedestrian
streets. The introduction of urban furniture and equipment, objects of monumental and decorative art,
decorative landscaping, water devices and decorative lighting allows you to aesthetically enrich the
space, create compositional accents, give individuality to the street appearance [3].

The creation of a pedestrian street requires a thoughtful approach from the authorities and de-
signers, a search for options taking into account the requirements of all stakeholders, a very careful
attitude to historical truth, a competition with careful expertise and economic calculation of the pro-
posed design solutions [2].

Materials and methods

The methodology for obtaining high-quality pedestrian spaces is unique and consists of three
consecutive stages:

The first stage is a comprehensive analysis of the current state of pedestrian spaces. At this
stage, a group of surveys is conducted and the parameters and characteristics of all components of
the environment are determined, among the identified parameters, "conflict points of transition
spaces" are determined (discrepancy: improvement systems - ongoing social processes; main pedes-
trian flows - the purpose of the communication element; network components - the purpose and scale
of the element);

At the second stage, methods (design, reconstruction, and optimization) and direction (land-
scape framework, network components) of project activity are determined. In accordance with the
architectural and planning principles of pedestrian space design (the principle of "complexity", the
principle of "multifunctionality” and the principle of "sustainability"), a complex transformation of a
specific element of the network is carried out;

The third stage - in accordance with the identified principles (the "network™ principle, the "liv-
ing environment™ principle), after the implementation of the main measures to transform pedestrian
spaces, an obligatory stage of analysis of the operation of this element by residents follows, on the
basis of which new "conflict points of pedestrian spaces are determined and the design cycle re-
peats[4].

In a city with an already existing history, there is inevitably a need to update significant areas
of the territory of the existing development [5]. This is due to the moral and physical deterioration of
buildings, changes in urban planning tasks and requires, as a rule, significant investments. Their sizes
depend on the correct definition of new functional, planning and architectural solutions for future
development, which is important both from the point of view of the quality of the urban environment
and increasing the economic potential of the city. Thus, conceptual projects for the prospective use
of the territory can be considered as a tool for architectural and urban-construction forecasting, anal-
ysis of problem areas of the city and identification of relevant areas for investment. The main task of
the conceptual project is to find an original solution that can bring a new quality to the formation of
the urban environment and guarantee the high efficiency of the investment project[5].

Results

Being a multifunctional environment, the city promotes a closer and more concentrated process
of communication between people and various systems. Walking is often the simplest and most nat-
ural means of transportation in the center of the cities considered for a person, since the structure of
the center is more compact, and all its objects are "within walking distance. The pedestrian framework
of the city center is a system of mostly linear or branched pedestrian spaces, less often compact. The
analysis of pedestrian spaces of the city today should be given special attention for a number of rea-
sons [6,7].
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Firstly, it is the process of spontaneous motorization, which has a negative impact on open
pedestrian spaces and entailed the problem of antagonism between transport and pedestrians. A neg-
ative factor is also the deterioration of the environmental situation, which has a direct impact on
pedestrians, since most of the pedestrian path in the city center runs along transport systems [8]. Due
to the high level of motorization, the concept of, for example, an open linear pedestrian space in most
cases today has been reduced to the concept of a sidewalk, which has become perceived as an appen-
dix to the highway. Priorities in cities have shifted in the wrong direction, since the formation of the
existing environment takes into account the interests of a secondary participant (car) of the commu-
nication process, and not the main one (pedestrian).

Recently, the question of the safety of pedestrian spaces has been increasingly raised, since with
an increase in the level of motorization, the risk to the lives of pedestrians has increased, which indi-
cates the absence of necessary landscaping of pedestrian spaces that can ensure safe human movement

[9].

Secondly, the growth and development of cities require a more responsible approach to the
formation of pedestrian spaces, as the needs of its population grow along with the city. Of course, in
the centers of the cities considered today there is a tendency to create and reconstruct pedestrian
spaces, however, not all examples can be called successful. Most pedestrian spaces of cities remain
unattractive and are often unable to meet the needs of residents of a modern metropolis. Often, pe-
destrians on a whim can only be guided by the criterion of "pass ability" and elementary convenience.

Thirdly, the question of the development of the sports function of open urban pedestrian spaces
has long been raised, in particular, the development of cycling, for which a separate territory must be
allocated in open pedestrian spaces. It follows from this that the existing communication system needs
to be reviewed.

Fourth, open pedestrian spaces, in addition to connecting important urban sites, are themselves
objects of historical and cultural heritage and should be adapted for a tourist function. As you know,
pedestrian spaces play an important role in shaping the "face™ and image of the city.

Conclusion

These and other factors confirm the need for the most thorough study of pedestrian spaces in
the centers of large cities and their problems, reassessment of their importance taking into account
the past experience, which shows that the potential of pedestrian spaces can be used many times more
effectively, simultaneously solving transport and environmental problems of the city[10].
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PRACTICAL METHOD - AS A MEANS OF REALIZING THE CREATIVE POTENTIAL
OF THE STUDENT

Makeyev B.M.

Teacher, Master of Arts

Kazakh national conservatory named after Kurmangazy
Republic of Kazakhstan, Almaty

MNPAKTHUYECKHWH METO/I - KAK CPEJCTBO PEAJIN3AIIMA TBOPYECKOT' O
ITOTEHHHUAJIA OBYYAIOLIEI'OCA

MakeeB b.M.

IIpenooasamensv, mazucmp UCKyccmeo8eo04eckux HayK
Kazaxckas Hayuonanvnaa Koncepsamopus umenu Kypmaneasol
2. Anmamul, Pecnyonruxa Kazaxcman

Abstract

This article is generalized in nature, most likely, it will be a starting point for further research
on the way of formation and development of such qualities in trained musicians as: mobility, sense
of musical taste, intonation, musical punctuation, expanded horizons. An important feature is the
disclosure of the concept of "Public speaking”, the identification of the accompanying qualities of the
teacher and the student, as well as an algorithm and a clear vision of the final goals in working on a
creative project.

AHHOTAIUA

JlanHast cTaThsi HECET OOOOIIEHHBIN XapaKTep, CKOpPEe BCEro, ABUTCS OTIPABHOM TOUKOM NI
JaTbHEUIINX UCCIEIOBaHUNM Ha MyTH (OPMUPOBAHMS U PA3BUTUSA y OOYHAIOIIMXCS MY3bIKAHTOB
TaKUX KayeCTB Kak: MO6I/IJ'II>HOCTB, YYBCTBO MY3BIKAJIBHOTO BKYCAd, HMHTOHAIHWA, MY3LIKaJIbHad
NYHKTYallusl, PacHIMPEHHbIH Kpyro3zop. BaxkHoil 0COOEHHOCTBIO CIYKUT PACKpHITHE MOHSITUS
«HY6J'II/I‘IHOC BBICTYIIJICHUCY, BBISIBJICHUEC CONMYTCTBYIOIINUX Ka4ueCTB npenoaaBaTeiid u
o6yqa10meroc>1, a TaK¥Xe, AJITOPUTM H Y€TKOC BUJACHUC KOHCUHBIX ueneﬁ B pa60Te HaJa TBOPYCCKUM
IIPOEKTOM.

Keywords: methodology, public speaking, teacher, personality.
KuroueBble ciioBa: MECTOOOJIOTHA, Hy6J'II/I‘IHOC BBICTYIIJICHUE, MIEAaror, JNIHOCTb.

TenneHIMU COBPEMEHHOTO MY3BIKAILHOTO MHUpA, BIIPOUYEM, KaK U BCETO B IEJIOM, UMEIOT
CTPEMUTENIBHOE pa3BUTHE. B mepuon riobanm3anyvi W pPa3BUTHS HOBBIX WH(POPMAIMOHHBIX,
TEXHUYECKUX, MOJUTUYECKUX cdep AeITeTbHOCTH, MY3bIKAIbHBIA Mporpecc MapaiieabHO
JIBUTAETCST BOEPE.

Uro Takoe cdepa My3bikanbHOrO mnporpecca? CBoeoOpa3HOE HAMpaBICHHE KaXIOTO
JECSITHIICTUS, KOTOPOE JABUTACTCS U Pa3BUBACTCS, TaK WIIM WHAYE, TPUXOJIUT KaK MUHUMYM K OJTHOM
13 BBIOpaHHBIX Iieneid. OueHb 4acTo 3TO BBIPAKEHHUE Y MHOTUX aCCOIMUPYETCS C YK€ U3BECTHBIM
TEPMHHOM KaK MOJEPH WM MOJCPHHU3M. MoJEpHH3AIUI MPOYHO YCTOSBINUXCS HOPM, CBOJIOB H
KaHOHOB, TUOO CO3/1aHKe HOBOW, HHHOBAIIMOHHOMN 0a3bl.

[To MHEHHIO OJIHOTO W3BECTHOTO aMEPHKAHCKOTO JMPHKEpPa, MY3BIKOBEIa W MY3bIKAITBHO-
obmiecTBeHHOTO nesitens, Jleona bormreitna (anrn. Leon Botstein), MOKHO OTMETUTH ClEAYIOIIEE:
«MoiepHU3M B MY3BIKE XapaKTEPU3yeTCs MOBHIIICHHON BOCIIPUUMYIHBOCTBIO K MPOTPecCy B 00JIaCTH
COBPEMEHHOU KyIbTYphl, HAYKH, U TEXHUKH, & TAK)KE O3UTUBUCTCKUMH B3TIIA1aMU Ha ypOAHHU3AIUIO
Y MHOTHE SIBJICHUSI MACCOBOM KyJIbTYph» [1].
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Cdepa My3pIKampHOTO Mporpecca MPEICTaBIsSeT CcOOO0W HE TONBKO CO3UIAHHE HOBOTO
WHBEHTAps ISl COJINCTA-WUCIIOTHUTEIISA, OHA TaK K€ MPEJICTaBIACT COOOW KOHIENTYaJbHO HOBBIC
COUMHEHHMS 3a4acTyI0 HE W3BECTHBIC U HE UCIIOJIHIEMbIE, UYTO B CBOIO OUepe/b TPeOyeT COBEPIIICHHO
HWHOTO OCMBICJICHUSI U HOBOT'O MOAX0/a, KaK Ha CTaIMM U3YYCHHUS MY3BIKAIIBHOTO MaTepHaia, TaK U
IIPU €r0 BOCIPOU3BEACHUHU. BaXKHO YyUUTBIBATh, UTO JJIA U3YyYEHHUS YEr0o-TO HOBOTO, HYKHO HUMETh
MPOYHYIO 0a3y 3HAHHM.

PazButne y oOydwaromerocst (y4eHHKa, CTYACHTa) MHTEpPeca K CBOEMY pPEMECIy, K MOUCKY
«HOBBIX 3BY4YaHUI», BBIOOPY COBPEMEHHBIX IPOM3BEICHUNA M TPEOJOJICHHUIO MPEACTaBIAEMbIX
CIIO)KHOCTEH B BBIOPAHHOW CHEIMAIILHOCTH 3a9aCTyI0 3aBHCUT OT MPO(ECCHOHAIBHBIX HABBHIKOB U
KOMIIETCHIIMH IIearora.

[Tegarornyeckuii ONTUMHU3M — OJTHO M3 HEOOXOJUMBIX KA4€CTB YCIEITHOTO YUUTEIs, [IOTOMY
Kak OJjarojapss MOTHBAIMM TIeJarora, oOy4Jarouuics, HaXOJUT WHTEPEC B HM3YUCHUU «HOBOTO».
CyiiecTByeT OJMH W3BECTHBIM adopu3M, KOTOPBIA, MO MHEHHIO MHOTHUX I1€JaroroB-MacTepoB
JOJDKEH CTAaTh JIEBU30M KKJIOTO YUUTENSI: «Y YSHUK — HE COCY/I, KOTOPBII HA/I0 3aIll0JIHHUTh, a (haked,
KOTOPBI HYKHO 32)K€Ub». YUHUTHIBAsl 3TO, CJICIYET CKa3aTh, 4TO Ui 00ydYaromerocss OTIpaBHON
TOYKOM IMOCIYKaT: TUYHBIN IPUMED, 3HAHUS U NICUXO0AIMOLIMOHAIBHOE HANIOJIHEHHUE MPENO01aBaTeNs.
B cBoro ouepenp, y regarora B apceHalie JOJKHO OBITh HEMAJIO METOJIOB, JUISl TOTO YTO OBl B3PAaCTHUTh
U3 CTYJIEHTA — <«JIMYHOCTH.

B cnoxuBelics npakTuke yncia MHorux crpad CHI', MeTo1bl B 00y4eHUU NPUHATO JEJIUTH B
TpeX HANpPaBJICHUSX:

e Meroa opranmu3zanuu. (OcymiecTBieHne yueOHO-TI03HABATEIbHOMN JACITEIHHOCTH);

e Metona koHTpOIIA. (DP(DHEKTUBHOCTh YIeOHO-TI03HABATEIIHLHOU JESATCIILHOCTH);

e Meroa cTUMYIUPOBAHUS;

CTOUTh OTMETHTHh TO, YTO KaXKIbI U3 METOAOB JOIMOJHSET APYr Apyra, T.K. HOCIEACTBUS
OJIHOTO METO/Ia 3a4acTyI0 HaXOJSATCS B OCHOBAHUU APYToro (CIeAYIOIIEro) MeToa.

Meton opraHuM3alii  HalpaBJICHHBI Ha pa3BUTHE NPOPECCHOHATIBHBIX KA4yeCcTB Yy
00yJaroIerocs, MOXHO pa3eiiuTh Ha TPHU TOJKATETOPHH:

» CrnoBecHblii — (Oecena, JIEKIHs, 0ObSICHEHUE U T.11.);

» Harnsnaenii — (MpoekT, cxema, Mmokas, IeMOHCTPAIINS);

» [lpaktuueckuii — (yrpaxHEHHE, PEIICHUE TOCTABJICHHBIX 3a/1a4, TPAKTHKA).

[IpuMeHsst JaHHBIM METOJT KaK MOKAa3aTeIbHbIN, CTOUT OTMETHUTh, YTO Yallle BCEr0O MMEHHO OH
ABIIEeTCS Haubosee BOCTpeOOBAaHHBIM B TBOPUECKOM Cpelie, B POIlecce pa3BUTHUS U (HOPMUPOBAHUS
HaBBIKOB, HaINPUMEp y JUPHKEPa-XOPOBUKA.

I[Iy0iimyHOe BBICTYIJIEHME — KaK OJUMH M3 BHUAOB IMPAKTUYECKOIO METOJa U €ro
KYJIbMHUHAIIMOHHAS «BEPIIMHA», OHO HE TOJBKO OpPraHu3yeT CaMOCTOATEIbHYI0 paldoTy
00ydJaromerocs, Ho U SABJISICTCSI CaMOW JEHCTBEHHOW MOTHBAIMEH Il pa3BUTHUS MY3bIKaHTa Kak
WCIIOJTHUTEIIS], U UMEHHO OTCIO]a BO3HUKAET U B3aUMOCBSI3b BCEX TPEX METOOB.

[IpuoputreroM nnsi  memarora  CIYXHT  TOATOTOBKA  TBOPUYECKOW UM KYJIBTYpHO-
MIPOCBETUTENBCKONM pabOThl € KaXKIbIM OOYYaIOIIMMCSl TaK, YTOOBI Y BTOPOrO CPOPMHUPOBATIOCH
KeJTaHue, CTUMYJ I 3aHSATUH, a KOHEYHOW TOYKOW CIIEIOBAHUsS CTaja «CIEHa», MOJTrOTOBKAa K
BCEBO3MOXXHBIM  BBICTYIUICHHSIM, KOHKypcaM KakK MEXKIyHapOAHBIM, TaK M JIOKaJbHO-
OpraHU30BAHHBIM.

[TyOnudHOEe BBICTYIUIEHHWE M €r0 MacluTaObl, KaKk MpaBHIIO, He orpaHuueHbl. Croga MOXXHO
OTHECTH: OTKPBITBIA YPOK, MacCTEP-KJIacc, OTUETHBIN KOHIEPT, KOHKYpC. Habmonas u ananmu3upys 3a
CTaHOBJIEHHEM 00pa3oBaHus U (OPMUPOBAHUEM MY3BIKAHTOB KaK JIMYHOCTEH, MOXKHO OTMETUTH TO,
yTo 80% 3a/eliCTBOBAHHBIX YYCHHUKOB BITOCJICICTBHHM CTAHOBATCS Oojiee ycremHbiMU. Kak u B
T000M APYroM TBOPUYECKOM IpoIiecce, II1aBHOe, YTOObI 00ydJaronuecs Moaydald yI0BOJIbCTBUE U
PE3YIBTATUBHOCTH OT CBOETO TPY/Aa U UCTIOTHEHUSI.

OnHUM U3 NPAKTUYECKUX MPUEMOB JJIsi JOCTHXKEHHS HAWIYYIIEero KayecTBa U CLIEHMYECKOU
CTAaOWJIPHOCTH B KaXIOM y4YaIlleMCs CITY>)KHT COBMECTHOE MOJTOTOBKA M MX y4acTHE B KOHIIEPTAX CO
CTapIlIMMHU CTYACHTaMH, MarCTPaHTaMU UJIM K€ CaMUM IEJarorom.
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Konuept — 310 B nepByto ouepens npazauuk. [louemy npaznuuk? [IoToMy 4TO B LIEHTpE BCETO
COOBITHSI BHUMaHHME COCPEIOTAauMBACTCAd Ha OOyyaromeMmcsi. JTO COBOKYIHOCTb Pa3HOOOPA3HBIX
YyBCTB M 3MOLIMI, CBOETO pOJa «BBI30B» JUII OOYYAIOIIErocs; 3TO IyOJMKa, KOTOpas OICHUT,
KOTOpasi TOBJICYET CBOEH peakiuer Tmd0 KPUTHKY, JTHOO0 BOCTOPT, a CIEJAOBATEIbHO HEKH
KOHTpoJIb. HoO, TIJIaBHBIM M KyJIbMHHAIIMOHHBIM COOBITHEM SBIISIOTCS — AaIUIOAMCMEHTHI, 3TO
«Harpazia», 1 MMEHHO 3TH TOJI0KHUTEIbHbBIE IMOIIMH YKPETUIAIOT (PyHIaMEHT yCIEIHOCTH Oy TyIIero
UCTIOJIHUTEIIS, OHH SIBJISIOTCS] CTUMYJISIIIMEH JUTS TIOCIIETYIOIIHNX JICHCTBHIA.

[IpuBeneHHbIE MOTHBAIIMOHHBIC IMEPCIIEKTUBBI TECHO CBS3aHBI MEXAY CO00H M NpHU3BaHBI
BOCIIUTHIBaTh, W (opMHpPOBaTH y OOYYAIOUIErOCs IOHATHE «IIPEIHA3HAUYCHHUE MY3BIKAHTa»,
«IIpeTHa3HAuCHUE WCIOIHUTENS», WM K€ TOHATHE O «MY3BIKAaHTE-TUYHOCTUY». JTO 3HAYUT YTO
IOMUMO JIMYHOCTHOTO pPOCTa B MY3BIKaJbHOM DPAa3BUTHH, OOydaromuiics o0s3aH pPa3BHUBATHCS
BCECTOPOHHE, TaK KaK COBPEMEHHbIC TEHACHLIUHU TPeOYIOT OoJblero pseHus u orgauu. Kymbrypa
HECeTCs B MACChI, CIIEIOBATEIILHO, UICKYCCTBO BayKHO IS 3pUTEIIS. Y YUTHIBAsH JAHHBIN (DaKT, KasKIbIi
UCTIOJHUATENb OyZeT OIIyIaTh ce0sl 4acThio OONBIIOr0 MeXaHW3Ma, OyAET pa3BHBATHCS UYBCTBO
WIOKTSI», a TAK)KE YYBCTBO IOJUIMHHOM PaJOCTH U BBIIIOJIHEHHOTO JI0JITa B COBMECTHOM JICHCTBUH C
TOBapUILAMHU T10 CLICHE.

[TepcrieKTUBBI JTaHHOTO Pa3BUTHUS HECYT COOOM CIIEAYIOIINE Ka4ecTBa: MOIHATAs CAMOOIICHKA,
WHUIIMATUBHOCTh M3 KOTOPOW BBITEKAET MOOMIIBHOCTH, HCTETHYECKHE B3IIISABI, (popMupyromme
MY3bIKaJIbHBIE MTPEIIOYTEHHUS, OOIIHIA KPYTro30p, HHTEPEC K MO3HAHUIO CBOEBPEMEHHBIX TCHACHIIHN
B OOYyYCHHH U CO3MIaHUM KOHIETITYaJIbHO HOBBIX HJICH.

[TonaBoxas urory, cienyer B 0O4EpeIHOIN pa3 MOAYEPKHYTh — POJIb MeAarora B (POpMUPOBAHUU
JUYHOCTH OYyAYIIEro MY3bIKaHTA-HCIIOJHUTENSI — BelHMKa. [locpeacTBOM HaBBIKOB U METOJIOB,
KOTOPBIMHU PYKOBOJICTBYETCS TIEaror, HaupsMyIo OyzeT 3aBUCeTh Oyyliee CTyAeHTa U TO, KEM OH
3aX04YeT ¥ MOXKET CTaTh BIOCJIEICTBHH, a 3TO 3HAYHUT, YTO M CaM IeAaror o0s3aH o0iagaTb dTUMHU
Ka4eCTBAMH H OBITH B IIOCTOSIHHOM ITOMCKE a0COTIOTHO HOBBIX PEATHIA.

MacrepcTBo nearora OyJeT 3aKIF0uaThCs B CICAYIONIEM: MAKCUMAIBHO Pa3BUTh ITOTCHIIUAI
«HOBOMCIICUCHHOTO» CTYCHTA HE YTPATUB HHAUBUAYAJILHOCTH BTOPOTO.
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Introduction

The central mechanism of respiratory regulation is represented by a complex system of local
respiratory neural networks, among which several populations of brainstem respiratory neurons play
the main role. In recent years, the physiologists and clinicians’ attention has been attracted to the local
respiratory neural network of the retrotrapezoid nucleus (RTN). RTN is considered to be the main
chemosensitive zone of the ventrolateral region of the brainstem, which determines the parameters of
inspiration and active exhalation [1]. In addition, RTN has a modulating effect on the respiratory
rhythm generator [2]. RTN neurons are identified by a unique set of markers, such as glutamate
transporter VGLUT2, transcription factor Phox2b, receptors to substance P and potassium channel
TASK-2 [3], which determine the physiological role of this nucleus in respiratory control. In RTN
lesions, severe and even fatal respiratory disorders are possible. For example, Phox2b gene mutation
of RTN neurons causes hypoventilation and weakens the body's ventilatory response to hypercapnia

[4].

The important role of the RTN in respiratory regulation is explained not only by the
neurochemical profile of its neurons, but also by multiple connections with other parts of the
respiratory neural network. It was found that RTN neurons have excitatory projections to the rostral
and caudal parts of the ventral respiratory group, the pontine respiratory group, and the Botzinger and
pre-Botzinger complexes [5], which are responsible for respiratory rhythmogenesis. RTN synaptic
contacts mediate its effects on rhythm and respiratory pattern regulation processes through a variety
of multiple neurotransmitters, including GABA [6], glutamate [7], serotonin [8], ATP [1], etc.
Currently, the receptor mechanisms of the involvement of inhibitory neuroactive amino acids, in
particular GABA, in the formation of respiratory responses at the RTN level remain insufficiently
understood. In the previous works devoted to this problem, the interest of researchers was focused on
the participation of ionotropic GABAA-receptors RTN in respiratory control, and in conditions of
hypercapnia [6, 9]. The contribution of metabotropic GABAAa-receptors was not studied.

The purpose of this study is to investigate the role of GABABg-receptors of the RTN region in
the regulation of respiration in rats breathing atmospheric air of normal composition.

Materials and Methods

Acute experiments were performed on adult non-pedigreed rats weighing 180-250 g
anesthetized with urethane (1.6 mg/kg, intraperitoneally). The study was conducted in compliance
with the rules of bioethics in accordance with the Community Council Directive 2010/63/EEC and
the recommendations of the Samara University Ethics Committee. In the experimental series, external
respiration was recorded in rats before and after microinjections into RTN of 200 nl solution of the
GABAGg-receptor agonist baclofen (n=8) and the GABAg-receptor antagonist 2-hydroxysaclofen
(n=7). Injections were made with solutions of 10 M concentration through a glass microcannula (tip
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diameter 50 um) inserted into the RTN through a trepanation hole in the skull according to stereotactic
coordinates [10]. In the control group (n=6), artificial cerebrospinal fluid was injected into the RTN.

Respiratory reactions were assessed by the pattern of external respiration, which was recorded
using a miniature spirograph connected to the animal through a tracheostomy tube. Spirograms were
used to determine duration of inspiration (Ti, s) and expiration (Te, s), tidal volume (Vt, ml).
Respiratory frequency (f, mint), volumetric inspiratory rate (Vi, ml/s), and minute lung ventilation
(V, ml/min) were calculated. The spirogram was recorded continuously at baseline and for 60 minutes
after microinjection.

Statistical analysis of the results was performed using Shapiro-Wilk test, paired t-test, and One
Way ANOVA. Experimental data were compared with controls and/or with baseline. Results were
presented as M = SEM. Changes at p<0.05 were considered statistically significant.

Results and Discussion

Activation of metabotropic GABA receptor RTN caused a slight depression of respiration in
rats. At the same time, less consistent regular effects were noted in the dynamics of spirogram
frequency parameters. Thus, an increase in Ti and Te was observed at different times after
microinjection of the GABAg-receptor agonist baclofen into RTN. The respiratory frequency
decreased insignificantly between 1 and 60 minutes of spirogram recording (Fig. 1 A).

Volumetric respiratory parameters, in contrast to frequency parameters, more consistently
reflected the inhibitory effect of baclofen on RTN respiratory activity. Thus, a decrease in Vt was
observed throughout the entire exposure, but more pronounced (by 12.9 %; p<0.05 of the baseline
value at 1-2 minutes after injection (Fig. 1 B). Vi decreased at the same time. This reaction was
formed immediately after baclofen injection, but the changes reached a statistically significant level
by 40 minutes and amounted to 20.7 % (p<0.05) of the initial value. A decrease in Vt and f provided
a decrease in lung ventilation (V), with the greatest inhibitory effect (18.7 %; p<0.05) observed at
minute 3 (Fig. 1 C). A significant decrease in the level of V in the early terms of exposure was also
observed when comparing the experimental data with the control values (p<0.05).
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Fig. 1. Changes in the parameters of external respiration pattern during baclofen
microinjection into RTN rats. # (p<0.05) - statistically significant differences with baseline. A -
respiratory frequency, B - tidal volume, C - minute lung ventilation, D - spirograms.

Blockade of GABAGg-receptors RTN with 2-hydroxysaclofen resulted in stimulation of external
respiration, while contribution of the temporal parameters to this response was not very significant.
Thus, Te showed a weak tendency to shortening throughout the recording, but most noticeably at
minute 60 (12.0 %). In contrast, Ti increased after blocker administration (by 11.4 %; p<0.05).
Respiratory frequency after 2-hydroxysaclofen administration in RTN showed an upward trend (Fig.
2A).
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Fig. 2. Changes in the parameters of external respiration pattern during 2-hydroxysaclofen
microinjection into RTN rats. # (p<0.05) - statistically significant differences with baseline. A -
respiratory frequency, B - tidal volume, C - minute lung ventilation, D - spirograms.

Reactions of volumetric parameters of breathing when 2-hydroxysaclofen was administered in
RTN were characterised by greater severity. For example, Vt increased already from the first minutes
of exposure, that increase reached a statistically significant level (35.2 % on average) between 15 and
50 minutes (Fig. 2 B). This effect was confirmed by comparing the experimental results with the
control group (p<0.05). The increase of Vt was combined with an increase in Vi. Statistically
significant maximum increase of Vi was observed at 40 minutes of antagonist action and was 20.2 %
(p<0.05) of baseline. As a result, there was increased lung ventilation throughout the spirogram
recording. Which was indicated by the dynamics of V, whose maximum statistically significant
increase (by 40.0 %; p<0.05) was observed at 50 minutes after the microinjection of 2-
hydroxysaclofen (Fig. 2 C).

Thus, microinjections of baclofen and 2-hydroxysaclofen into the RTN caused respectively
suppression and stimulation of external respiration. The obtained data indicate the involvement of the
GABAergic system in the regulation of breathing by RTN structures. The inhibition of respiration
observed with the activation of metabotropic GABAg-receptors by baclofen is consistent with the
results of studies analyzing respiratory responses to activation of ionotropic GABAAa-receptors of
RTN by muscimol, which in general indicates the importance of GABAergic inhibition in the RTN
region for the regulation of respiration. For instance, Takakura et al show that bilateral injection of
muscimol at a concentration of 2 mM in RTN eliminates diaphragmatic nerve excitation in response
to hypercapnic stimulation. [6]. Nattie & Li [9] in their study found that microdialysis of a GABAA
receptor agonist in RTN in rats breathing normal atmospheric air resulted in decreased lung
ventilation and tidal volume and showed a dose-dependent effect of GABAA ionotropic receptor
activation on respiratory frequency. In our previous study the injection of muscimol solution (10" M)
was administered into the RTN in rats, we observed a decrease in minute respiratory volume [11],
which coincided with changes in lung ventilation when the GABA receptors of the indicated nucleus
were activated by baclofen in the present work.

Blockade of GABAg-receptors of RTN in experiments with microinjections of 2-
hydroxysaclofen resulted in respiratory reactions increased respiration similar to the effects recorded
when GABAA-receptor were blocked by bicuculline. Microinjection of 2-hydroxysaclofen into RTN
caused an increase in tidal volume and lung ventilation, which is similar to the effects observed by
other authors during microdialysis of bicuculline solutions [12]. Noting a significant expression of
changes in respiratory volume, inspiratory flow rate and minute lung ventilation under the action of
2-hydroxysaclofen, it is acceptable to suggest the involvement of GABAergic receptor RTN in bulbar
mechanisms of regulation of volumetric parameters of the pattern of external respiration.

According to our results and the data mentioned above, it is reasonable to assume that the
inhibitory effect of GABA in the RTN region is mediated not only by GABAA- but also by GABAg-
receptors, although, perhaps, the metabotropic GABA receptors are not as widely represented as the
ionotropic ones. GABAergic inhibition involves GABAergic receptors in pre- and postsynaptic
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localisation. Presynaptic receptors can inhibit potential-activated Ca®" ion channels, thereby
inhibiting neurotransmitter release [13]. Due to this mechanism, signal delivery to RTN neurons can
be terminated. Activation of the postsynaptic GABAg-receptor population is able to induce
hyperpolarisation of neuronal membranes by enhancing the flow of K* ions out of the cell through
G-protein-activated potassium channels [14]. This inhibition may underlie the cessation of impulse
transmission from the RTN to other parts of the central respiratory neural network.

The data obtained in this work indicate that in rats GABAergic receptors RTN are an important
link in the central mechanisms of respiratory control, including the realization of the inhibitory effects
of GABA on neurons involved in the regulation of respiratory patterns. The involvement of this type
of receptor in the inhibitory modulation of external respiration is uneven. It can be assumed that a
change in the activity level of GABABg-receptors RTN has a greater effect on the activity of local
respiratory networks controlling the value of volumetric measures of respiratory pattern.
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Abstract

Unpaid work is recognized as a critical barrier to gender equality and women’s economic and
social empowerment. Formally categorized as non-market work, unpaid work is not included in gross
domestic product (GDP) calculations and remains invisible to decision- and policymakers. Social and
cultural gendered norms related to unpaid care work remain stubbornly entrenched. While the ‘men
as breadwinners’ and ‘women as caregivers’ model may not be universal, it is still the normative
construct for gender relations in the Republic of Moldova. Similar to other countries across the world,
women in the Republic of Moldova undertake the majority of unpaid work; in the country the unpaid
work is not equally shared by women and men. On average, women devote five hours per day to
unpaid work. In contrast, men devote an average of two hours per day on unpaid work. Women spend
from 1.5 to 4 times as much time as men do on unpaid work. Moreover, while men work longer hours
in paid employment, women continue to work longer total hours than men do overall, bearing a
‘double burden’ or ‘second shift’.

Keywords: unpaid work, gender equality, economic development, women’s empowerment.

Introduction

This article examines four pathways that influence and shape women’s disproportionate
responsibility for unpaid work and that affect women’s empowerment. These pathways are: access
to, and opportunities in, the labor market; social and cultural norms; social care infrastructure; and
the legal and institutional environment (including social protection and employment rights). These
pathways intersect with the social, political and economic context of the country, which shapes —
and is shaped by — country-specific characteristics. Such characteristics include the importance of
urban-rural differences, the extent of migration, the informal economy, youth unemployment, the
heterogeneity of women’s experiences, ethnicity and socioeconomic group. Participation in the labor
market is a key source of economic empowerment. Male labor force participation rates in the Republic
of Moldova are similar to global rates. In contrast, there is considerable variation for women, even
though historically their participation in paid employment has been high. Eastern Europe has an
average of 84 per cent, with the lowest level in the Republic of Moldova at 54 percent. Industrial and
occupational segregation by gender is a typical feature of labor markets, and the national labor
markets are no exception. Despite increases in women’s workforce participation, women are more
likely to be employed in casual, poorly paid/undervalued and insecure work. Part-time employment
among women remains low, which leads to many women turning to the informal sector to seek shorter
employment hours. All countries have made progress in adopting gender equality mechanisms,
including legislation and policies aimed at advancing women’s empowerment and achieving greater
gender equality in different spheres of social life. Particular attention has been paid to legislation and
the elimination of discriminatory practices to address specific problems, such as gender-based
violence and sexual harassment in the workplace. Despite this progress, some women continue to
face high levels of discrimination in social norms, and there remains a substantial gap between
changing attitudes and gender roles in practice. In 2018, survey [1] research from Armenia,
Azerbaijan, Bosnia and Herzegovina and Georgia found that a majority of participants agreed that it
“is a mother’s responsibility to change diapers, feed and bathe children.”

The gendered impact of the COVID-19 pandemic is clear both in terms of women’s
employment as well as in the intensification of unpaid care. Women have been affected more than
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men by pandemic-related unemployment, reduced working hours and the loss of wages. Similarly,
the incomes of women working in the informal sector having declined dramatically. Analysis on
COVID-19 [2] and informal workers’ lost income estimates that they lost an average of 70 per cent
of their income. Further, as the crisis unfolded, millions of people left cities and returned to rural
areas. This had two consequences: it intensified rural women’s unpaid care and domestic work burden
and it exposed the reliance of wealthier countries and families on migrant women workers for social
and care services. In relation to the intensification of unpaid care work, much greater numbers of
women than men have reported doing more household chores and spending more time on unpaid care
work since the start of the pandemic. In the Republic of Moldova, 70 per cent of women spent more
time on at least one unpaid domestic work activity, compared to 59 per cent of men.

The article concludes with policy recommendations that prioritize the importance of unpaid
work as a barrier to women’s economic empowerment. Removing or ameliorating this barrier will
require specific interventions in three key areas: the labor market, the social care infrastructure and
gender-specific social norms. While significant progress is required across all these fronts, the most
effective policy intervention to empower women through reducing unpaid work is the provision of
institutionalized, high-quality, affordable childcare, especially for young children. This reduction in
women’s unpaid care work responsibilities will facilitate their labor force participation and will help
create job opportunities. In the labor market, greater flexibility in work patterns (e.g. part-
time/reduced hours, flexible scheduling, shorter work weeks) is necessary to encourage a more equal
distribution of unpaid work at the family level and to help women and men find a better work-life
balance. This can be supported with paid parental leave for both women and men accompanied by
non-transferable paternity leave.

There also needs to be wider investment to address labor-intensive aspects of unpaid work that
thwart women’s empowerment and impact on their time. For example, investing in sustainable
agriculture and rural development will reduce rural-urban inequalities, rural poverty, food insecurity
and will reduce the ongoing depopulation of rural areas. Although deep-seated social and cultural
norms related to gender roles are slow to change, they are not intractable. Progress towards gender
equality through the redistribution of unpaid work would allow men to benefit from new employment
and family responsibility arrangements. Essential to this is revaluing and destigmatizing unpaid work,
which will disrupt the current gender, racialized and class underpinnings of household and care work.
Achieving these long-overdue changes will unlock the potential of women’s economic
empowerment.

Methodology

An in-depth desk review of the available studies [1-65] in the Republic of Moldova and
worldwide was conducted in order to analyze the empowering women through reducing unpaid work.
For the Republic of Moldova, in 2021 it was conducted a Survey [3] on the impact of COVID-19 on
SME of Moldova, and the results of the survey were further analyzed to conclude the results of the
presented work. Indeed, unpaid care work tends to remain largely taken for granted and overlooked
by policy- and decision makers, as has been the case during the COVID-19 pandemic and the response
and recovery measures pursued by governments. The Figure 1 bellow shows the four pathway
methodology influencing women’s responsibility for unpaid work.

17



18

| international scientific conference. Tallinn. Estonia. 24-25.11.2022

P . - T
o Y . o \"-.
I AT TN Social Care
f Lak \n i
II o _,ff frastructure |
. Markey Women's L /
\ —7 ./
- - !
'\\/; | unpaid I T
b rial and
f Legal & work |
f Institutis Jultural
| n5.| ut /eender |
E f
\ mAronmed, " Morms /
\ R A
k 4 p™ A

e o e

Figure 1. Four Pathways Inﬂue_ncing Women’s Responsibility for Unpaid Work

Time use surveys are the principal method for collecting data on unpaid work. They have
become an important tool for shining a light on gender-based inequalities, for recognizing and
estimating the contributions of women’s unpaid work to national well-being and for designing
policies for women’s empowerment. Regularly collected time-use data disaggregated by sex, age
group and locations are necessary for reporting on SDG Target 5.4. However, huge gaps remain in
the collection and use of sex-disaggregated data.

Results

In the Republic of Moldova mothers of infants (0 to 2 years old) and mothers of three and more
children under 15 years of age are more likely to pursue work in the informal sector, which is typically
informal own-account or unpaid family work. In Moldova, working mothers of three or more children
under 15 years old are also more likely to live in rural areas and thus have limited choices, with
informal work in (subsistence) agriculture often the only option to sustain their young children. Each
of the SDGs under the 2030 Agenda for Sustainable Development has been impacted by the Covid-
19 pandemic, including Goal 5 on achieving gender equality and empowering all women and girls,
and gender equality as a cross-cutting prerequisite for sustainable development. In order to continue
to make progress towards meeting SDG targets and ensure that no one is left behind in the wake of
the pandemic, every COVID-19 response plan, and every recovery package and budgeting of
resources, needs to address the gender impacts of this pandemic.

Policy recommendations

Unpaid work impacts on women’s empowerment regardless of their level of education, income
or the level of country development. Although the country have made advances in line with the 5R
framework (recognizing, reducing and redistributing, reward and representation) , and although
women’s paid employment participation has increased, the largest share of unpaid work continues to
fall on women — particularly vulnerable women from lower socioeconomic groups, rural areas and
women from ethnic minority groups.

The COVID-19 pandemic has brought the importance of unpaid work to social and economic
life into sharp relief. It has also brought greater recognition of who undertakes most of this work. This
momentum must now be harnessed to prioritize unpaid work and care on the long-term political
agenda (EIGE, 2020) and to push to revalue such work as crucial rather than burdensome work that
must be fairly rewarded and equally shared between women and men.

Achieving these ends requires progress in at least five general areas:

1. Recognizing and representing unpaid work in policies and decision-making;

2. Strengthening employment rights and workplace policies;

3. Challenging social and cultural norms;

4. Investing and prioritizing social care infrastructure; and

5. Improving the legal and institutional infrastructure of social protection systems.

Recognizing and Representing Unpaid Work in Policies and Decision-making

¢ Recognize unpaid (and paid) care work at the national policy level and in decision-making.

e Improve data collection on unpaid work in order to help inform and shape policy and decision-
making.
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e Conduct ongoing monitoring and evaluation to better understand the social and economic im-
pacts of women’s unpaid care work and to support women’s empowerment.

e Ensure evaluations are country- and context-appropriate in order to recognize the multiple
circumstances underpinning women’s unpaid work and to facilitate comparability across countries.

e Undertake gender analysis and assessments that consider the impacts of infrastructure, social
protection and public service investments on women and girls’ unpaid work and whether they lead to
unpaid work responsibilities being transferred to other women in the household, particularly older
women and girls.

e Involve a variety of actors in programme design and implementation in order to understand
the local context and to create fit-for-purpose policy and programme solutions.

Strengthening Employment Rights and Workplace Policies

e Formalize paid parental leave for both women and men.

e Introduce incentives to encourage men’s take-up of non-transferable paternity leave.”

e Encourage men to take on a greater share of unpaid care work.

¢ Advocate for employment policies that support employees sharing caregiving responsibilities.

e Incentivize the uptake of paternity leave by ensuring that it covers a high percentage — or
100 per cent — of pre-leave income.

e Improve awareness of the benefits of flexible work schedules and different types of working
arrangements (e.g. part-time, reduced hours, flexible schedules, shorter working weeks) that will fa-
cilitate more equal distribution of unpaid work and that will help women and men find a better work-
life balance.

e Encourage long-term monitoring of these options to ensure that men and women access them
equally.

e Ensure that flexible scheduling and work arrangements do not factor into performance reviews
or other employment-related decisions.

¢ Raise and strengthen employers’ awareness of their responsibilities to help challenge gen-
dered cultural norms and expectations of ideal workers and ideal careers.

Challenging Social and Cultural Norms

e Use outreach campaigns to facilitate changes in sociocultural gender norms and attitudes.

e Address sociocultural factors that unduly affect people’s choice to avail themselves of flexible
scheduling and work arrangements in support of their family responsibilities.

e Promote men’s involvement in unpaid work by addressing gender segregation in the home
and workplace.

e Normalize cultural expectations of fathers’ equal involvement in unpaid work.

e Transform negative masculinities at the societal, community, family and individual levels.

e Create spaces for men and boys to discuss gender stereotypes.

e Initiate media campaigns to destigmatize and disrupt gendered notions of women’s and men’s
work, norms and roles.

¢ Engage more men in paid childcare positions in order to advance cultural norms of men’s
roles in care taking.

Investing and Prioritizing Social Care Infrastructure

¢ Revalue domestic and care work’s worth to both society and the economy.

e Formally recognize the skills gained through paid and unpaid care work.

¢ Support unpaid and informal careers’ transition to the formal labor market.

e Ensure accessible and affordable child- and elder care public services in order to reduce
women’s unpaid work responsibilities and to enable their labor force participation.

e Invest in measures to mitigate labor-intensive aspects of unpaid work that thwart women’s
empowerment and that impacts on their time (e.g. include gender analysis in locating new water
sources).

Improving the Legal and Institutional Infrastructure of Social Protection Systems
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¢ Design and implement social protection programmes to address legal and institutional con-
straints on women’s access to and utilization of social protection resources.

e Expand unpaid workers’ economic and social rights in social protection programmes and
schemes.

e Universalize pension entitlements rather than basing them on working life and earned salaries.

e Introduce entitlements to compensate leaving employment in order to undertake unpaid care
work.

e Strengthen social assistance and social insurance programmes and schemes to ensure that they
enable a decent standard of living.

e Emphasize the need for social protection floors to guarantee services and transfers throughout
the life cycle

e Expand social protection programmes to include for children, the economically active with
insufficient income, older persons and other vulnerable groups.

e Develop social protection programmes that support unpaid caregivers and that avoid penaliz-
ing women as caregivers.

e Design unconditional cash transfer systems that minimize gender stereotypes and that avoid
unintentionally creating additional care-related burdens for women.

e Expand contributory credits linked to pensions and other social protection programmes to
account and compensate for time spent providing unpaid care (and therefore time spent out of the
labor force)
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In the current environment, there is the rapid development of a new digital technological revo-
lution, associated with fundamental changes in all areas of the national economic system. The con-
stant process of information, technical and technological breakthroughs create new challenges for
innovative socio-economic development, while the previous theoretical and methodological concepts
formed in the pre-digital era are losing their relevance. These challenges in the context of dynamic
information development have also emerged in the modern business environment, including im-
portant issues of anti-crisis support for the stable economic development of business structures for
the long term.

In the classical sense, the concept of a digital economy means an activity in which the main
factors of production are digital (electronic, virtual) data, both numerical and textual. The basis of the
digital economy is the information economy, based on information and telecommunications infra-
structure and provides access and implementation of digital and information skills in all spheres of
life (economy, production, education, trade, management, etc.) [5, p.213].

It should be noted that from the standpoint of economic theory, there are a number of unresolved
methodological problems, in particular, the lack of established terminology in the field of digital
economy and approaches to periodization and definition of the essence of technological revolutions.
At present, there is no complete perception and understanding of the fact whether the current wave
of digitalization of the economy is a new technological revolution or the “golden age” of the devel-
opment of the latest information and telecommunications technological revolution. At the same time,
the development of the digital economy is already a reality, and for the successful functioning and
survival of business under the new conditions, it is necessary to reconfigure the theoretical concepts
of strategic management, its theoretical basis and tools.

Thus, there is a need to identify and analyze the main challenges and directions of digital trans-
formations in the modern business environment, including important issues of anti-crisis support for
the stable economic development of business structures for the long term in the era of informatization
of society.

As a theoretical basis of the study, we will use the well-known theory of technological revolu-
tions and technical and economic waves [3]. According to this theory, the universe is constantly under
the influence of a constant sequential change in information and technological revolutions, which, in
turn, are characterized by certain periods and phases of development. In this case, the periods of
formation and deployment of the technological revolution (the so-called "Great Wave'") are accom-
panied by a change of the old technical and economic paradigm of the previous technological revo-
lution to a new one [4].
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Since the beginning of the XXI century, state regulators began to play an important role in the
introduction of information technologies into the national economy. State structures were the largest
customer in the hardware and software market. Over the past few years, a new stage of information
technology development has begun, called the "digital economy". The key features of this stage are
the massive introduction of such breakthrough technologies as big databases (Big Data), Internet of
Things, blockchain.

The basic factor is the rapid spread of the Internet (Fig. 1), including through mobile commu-
nication, as well as an increase in the level of connection to it (today the level of Internet penetration
in the whole world has exceeded 70%, and in developed countries has reached almost 90%) [5]. In
Ukraine, the number of Internet users in 2021 increased by 11%. Thus, today 24.15 million Ukraini-
ans, or 81%, regularly use the worldwide web, compared to 63% at the end of 2018 [4]. This provided
an exponential growth in the amount of information collected and processed by national organizations
and business structures, which, in turn, is positioned as a key asset of the digital economy. All other
factors of digitalization are somehow related to the formation and processing of data about consumers
and business processes.

Dynamics of Internet penetriation in Ukraine and in the world, %
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Fig. 1. Dynamics of Internet penetration in Ukraine and in the world, %.
Source: built by the author based on sources [3-5].

The rapid development of the mobile Internet at an accelerated pace has led to irreversible key
changes that directly or indirectly affected the change in the business strategy of business enterprises,
namely in such aspects as:

> the availability of computing technologies and capacities, cloud services, which led to the
formation of the information infrastructure necessary for development in the context of the spread of
digitalization and penetration into all business processes;

» reduction in the cost of transmission, analysis, systematization and storage of information
and, as a result, a reduction in the cost of data storage and transmission, development of network
effects;

> the growth of economies of scale in data processing, which led to an increase in the potential
level of profit by accelerating the process of data analysis and making appropriate organizational and
managerial decisions.

As can be seen from Figure 1, digital technologies are already actively used in developed coun-
tries - companies collect data on all links of the value chain, integrate and analyze them, which allows
to identify patterns, reduce risks, restructure business processes and adequately respond to dynamic
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market changes. In 2021, investments in the implementation of digital technologies in the world ex-
ceeded US$ 4.8 billion [10]. Much of this money was invested in financing high-tech start-ups.

The digital transformation of economic development and business structures, in particular, has
led to new challenges in the context of business management, which can be divided into the following
groups:

» changing the economic mechanism of business development;

» changing the business management model;

» change the business value priorities.

As a result, the theoretical concepts that determine the development of companies in the pre-
digital era have ceased to work for the new digital business. Let us consider in more detail the impact
of each of the challenges (Fig. 2).

Influential challenges of
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Fig. 2. New challenges of digitalization in the context of business process management
Source: built by the author

One of the key challenges of digitalization of socio-economic processes for business is to
change all the mechanisms of the management system and the development of the business structure.
The network revolution has radically changed the structure of business costs and, consequently, the
mechanism for generating profits. It is also worth noting that the spread of the Internet and the use of
digital technologies have led to a significant reduction in transaction costs for searching for infor-
mation, concluding transactions, selling goods and services. Additionally, it also provided zero mar-
ginal transformation costs for the business, since the creation of copies of digital goods, their distri-
bution on the Internet is almost free [9-10].

The scaling of digital business is correspondingly accompanied by profit growth. If earlier the
efficiency of an enterprise was associated with production costs (improvement of the organization
and management of the production process), as well as the promotion of products to the target con-
sumer (demand generation), today the rapid development of IT technologies has significantly reduced
the level of costs in the context of entering new markets, creating and developing a business with a
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significant reduction in transaction costs. The business model transformation caused by the emer-
gence of digital technologies is an impetus to change the model of production organization, sales
management, business process management in the direction of reducing the cost of work and services.

Thus, the basis of business in the digital economy is an information database, around which all
business processes are built and improved, new business ideas and business models and ecosystems
are formed, which provide for close interaction and interconnection of all structural elements of the
economic system of enterprises in cyberspace. In turn, the introduction of digital technologies allows
businesses to significantly reduce both transaction and transformation costs for business, as well as
become customer-oriented, forming customized services and products. But in addition to data, there
is another factor that causes specific economic effects for digital business - the network revolution,
which has led to a fundamental economic and social transformation [6].

Today, digital technologies have completely changed business, as they have begun to provide
innovative companies with the opportunity to gain an advantage over competitors by creating revo-
lutionary and transformational business models. Further rapid transformational changes will be ob-
served in the business process management system and customer interaction system. Business process
management systems will continue to be based on standard proven technologies, such as classical
automated enterprise management system, accounting, human resources, etc., despite the fact that
cloud services have been spreading rapidly in recent years. Customer interaction systems provide an
opportunity to differentiate and use more new technologies [8].

In order to meet and exceed customer expectations, business structures must accelerate the dig-
itization of their business processes. In this aspect, the key goals of digital transformation are increas-
ing the speed of decision-making, increasing the variability of processes depending on the needs and
preferences of consumers, reducing the number of employees involved in the process. Target con-
sumers need instant feedback and a clear and user-friendly interface to meet their needs.

Creating digital business processes involves fundamental re-engineering and review of existing
constraints. At the initial stage of redesign, it is necessary to select those areas of the process that are
related to the customer experience. The key advantage of digitizing business processes is the ability
to collect information about customer experience and automatically adapt individual process scenar-
ios in accordance with customer expectations, which allows you to accurately predict customer needs
and the most relevant ways and channels of communication with them.

Therefore, for the successful digitization of business processes, a very important issue is the
availability of specialists in accordance with the requirements of the digital era. To move to the digital
level, it is necessary to restructure the internal business processes of organizations, including the
transformation of marketing, planning, logistics processes, production, etc. This provides for the re-
jection of traditional ways of solving operational and strategic tasks in favor of innovative solutions
("smart" equipment, automation of business processes, digital marketing, and foresight technolo-
gies) [9]. Those business structures that successfully adapt their own organizational, economic and
managerial infrastructure to the new needs of the information society have the opportunity to sustain-
ably strengthen and consolidate their own competitive positions both in the domestic and foreign
markets.

The key success factor in the process of digital transformation of business structures is deter-
mined not by information technologies themselves, but by progressive management models that allow
to implement in practice the most promising technical and organizational solutions. The need to
change management models is dictated by modern realities - the intensive spread of digital technolo-
gies, increasing the value of information resources, the development of the telecommunications in-
dustry, strengthening the production, economic and technological specialization of business entities,
as well as increasing competition in dynamically changing markets. In this regard, business needs not
only temporary data processing tools, powerful hardware and software, but also comprehensive so-
lutions to transform the management structure of the enterprise, optimize business processes, and
increase efficiency.

The application of a new approach to management in the context of business digitization will
enable the formation of systems of mutually beneficial relations between various objects: product
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manufacturers, transport, trade, insurance, IT companies, end consumers, as well as government
agencies and scientific organizations. It will be possible to more effectively research consumer mar-
kets using big data and conducting a comprehensive multifactorial analysis of market conditions.

Thereby, in the coming years the national business will be transformed from an economic sys-
tem that consumes and distributes various resources (goods and services) into an expert system that
manages information, knowledge and experience. Gradually, a management model will be formed
that will unite heterogeneous business entities into a single information system, which will have
higher economic efficiency and will be more able to minimize current and potential threats of unprof-
itable business activities.
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Abstract

The article considers the issues of water quality in Samara region. The ratios of exceeding the
normative indicators for the main pollutants of the region's districts are given. The data on the provi-
sion of centralized water supply to urban and rural settlements are given. Based on the analysis of the
most preferred types of water treatment, the main methods for bringing water quality to regulatory
requirements are given. Purification methods are analyzed and the advantages and disadvantages of
each type are shown.

AHHOTAIUSA

B cratbe paccMOTpeHbI BOIIPOCHI KauecTBa BOJbl paiioHOoB Camapckoit obnactu. [IpuBeneHst
COOTHOIICHUA IMPCBLIMNICHNWA HOPMATUBHBIX HoKa3aTejiel 10 OCHOBHBIM 3arpA3HAIOIIHUM BCIICCTBAM
paiioHoB obnactu. [IpuBeneHb 1aHHbBIE 110 00E€CTICUEHHOCTH IEHTPATN30BaHHBIM BOJOCHA0KEHUSM
ropoaCKHX M CCIIbCKUX HACCICHHBIX ITYHKTOB. Ha ocuoBe ananusa HaumOoliee OpeaAIIOYuTaCMbIX
BUJIOB OYHUCTKH BOABI MPHUBCACHBI OCHOBHBIC MCTOABI JId MPUBCIACHUA Kad€CTBa BOABI K
HOPMAaTHUBHBIM TpCGOBaHI/IHM. HpOaHaJ'II/ISI/IpOBaHBI MCTObI OYUCTKHU U MTOKA3aHbI IPCUMYILICCTBA U
HEIOCTAaTKU Ka)XKI0ro BUAA.

Keywords: water quality, pollution, drinking water supply, treatment methods, pumping and
filtering station, source of water supply

KiloueBble cjI0Ba: KayecTBO BOJBI, 3arps3HEHUs, MUTHEBOE BOJOCHAO0XKEHUE, METOJIbI
O4YUCTKH, HaCOCHO-(bI/IJ'ILTpOBaJ'ILHaSI CTaHI A, HICTOYHUK BO,Z[OCHa6)KCHI/I$I.
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Boanbie pecypcer Camapckoii oOiactu mnpuHajie:xkar k Oacceitny Hwkneidt Bomrun. Ha
TePPUTOPUU pernoHa nmpoTekaeT 220 pek, MpoTsHKeHHOCThIo 6onee 10 kM, u HaxoauTes cBbitie 8600
03€p U UCKYCCTBEHHBIX BOJIOEMOB.

[IutbeBas BO/A, BBIXOAIIAS TIOCIIE OUUCTKH, COOTBETCTBYET BCEM CAHUTAPHO-TUTMEHUYECKUM
HopMmartuBaM. HO H3-3a M3HOLIEHHOCTH CETE B HEKOTOPBIX PAalOHAX, IPOUCXOAUT BTOPUYHOE
3arpsi3HEHUE, U OHA JOXOJUT J0 NOTPeOUTENs C OTKIOHEHUSIMHU.

Tak, nanpumep, camasi HeOnarompusTHas CUTyauusi ciiokuiack B KyiiObleBckoM paiione
ropoja. [lo naHHbpIM 3KCIepTU3bI, 3a()UKCUPOBAHO MPEBBILICHUE IO YPOBHIO )KECTKOCTHU B 2,5 pasa,
MUHepaln3auuu U cyibdaroB B 1.5 paza. B apyrux paiionax, Hampumep, B JICHWHCKOM U
XKenesnomopoxkHom, HaoO0OpoT, OBUIM B TMOpsSAKE BCE IMOKA3aTelH, KpoMe MPHUCYTCTBHUS
OpPraHMYECKUX BelecTB B Boje. [Ipu B3aMMOIEHCTBIY C XJIOPOM OHU OOpa3yIOT TPUTAJIOMETaHbI U
raJIOyKCYCHbIE€ KHCIIOTBI, KOTOPbIE CIIOCOOHBI HAHECTH CEPhE3HBII Bpe] 3J0POBbIO UeIOBEKa.

Bonnbie o0bexkThl Camapckoil 00JacTH  3a4acTyl0  3arpsi3HEHbl  He(TermpoayKTamH,
XJIOPOPraHUYECKUMH TecTUlUAaMU, GeHOIaMH, COSIMHEHUSIMH TsDKeNbIX MeTaiioB. bomee 60 %
cOpachiBaeMbIX B BOJHBIC OOBEKTHI CTOYHBIX BOJ| HE MPOXOMAT MPEABAPUTEIHHOE OYUIICHUE U
oOe33apaxxuBanue. OCHOBHBIMH BUHOBHHMKAMH  3arpsi3HEHHUS  SBIAIOTCS  IPOMBIIIICHHBIE
MPEANPHUATHS, )KUBOTHOBOJYECKHE KOMIUIEKCHI W TPYOOIPOBOIHBIA TPAHCIIOPT, HAXOJSIIMICS B
aBapuifHOM cocTosiHUH. V3-3a HEraTUBHOTO BO3JEUCTBUSA, psll pek, Hampumep, [lagoBka u Kyopa,
cTayu OOJIBIIIE MOX0XKK HA CTOYHBIE KAaHABBI U TTOTEPSIIA CBOE IPUPOHOE HA3HAUCHUE.

B peruone nacuuthiBaeTcs 786 BOgOnmpoBOAOB M 911 HCTOYHHMKOB LIEHTPAIM30BAHHOTO
BopocHaOxeHus. 83,1% xwureneit Camapckoil 001acTH TOMY4YarOT KAYECTBEHHYIO TUTHEBYIO BOTY.
N3 Hux ropojckoe HaceneHue coctapisgeT 67,2%, a cenbckoe — 65%. CTOUT OTMETUTH, YTO OKOJIO
30% cenbCKUX JKUTENeH MOJydaroT HepoOpokadecTBeHHY Boay. [1] M3 118 mom3emHbIx
HMCTOYHHUKOB, 10 JaHHBIM Ha 2014 rox, 111 He ya0BIETBOPSAIN TMTUEHUYECKUM HOPMaM 110 IPUYUHE
OTCYTCTBHUSI 30H CAHUTAPHOW OXPaHBI.

[lenTpanu3oBaHHBIM BOJIOCHAOXKeHHEM oOecrieueHo okono 98% Hacemenus. 18,6%
BOJIOTIPOBOAHBIX ceTeil Camapckoil 001acTH HE yIOBIETBOPSIOT CaHUTApHBIM HOpMaM. OCHOBHBIM
OOBSICHEHHEM HEYIOBIETBOPUTEIHHOTO KauecTBa BOABI B PErHOHE CIEIUANIUCTHI Ha3bIBAIOT
HECTAOMJIBHOCTh COCTOSIHUSI BOJBI B TOBEPXHOCTHBIX BOJOEMAx II0 OPraHOJENTUYECKUM
MOKA3aTeNsIM, KOTOpPBIE SIBISIOTCA NUTHEBBIMU HCTOYHUKAMHU. CTOUT TaKkKe YINOMSHYTh, YTO
KaueCcTBO BOJBI B HEKOTOPBHIX TPAH3UTHBIX peKax, Takux kak Boinra, Camapa, bBonbimoit Kunens,
MepBOHAYAJILHO TP MOCTYIUIEHUH Ha cCaMapCKue 3eMJIM HU3KOE.

B TO0 e Bpems, MO [aHHBIM aHAJIW30B THAPOXMMHYECKOTO pPEXKHUMa OTMEYACTCS
HE3HAYUTENbHOE YIy4llIeHHe KadecTBa BOJbI, B TOCIEAHHUE TOJbI, MO MHUKPOOHWOIOTHYECKUM
kputepusaMm. OJIHaKO B HEKOTOPBIX palloHaX MPEBHIIICHHE HOPMATHBA M0 3arpsi3HEHUSIM MTPEBBIIIACT
CpeIHue TIoKa3aTeNu 1o peruony. KonndecTBo HeynoBIeTBOPUTENbHBIX P00 B KpacHoapmeiickom
paiione coctaBuiio 12,4%, B bonbuieuepHuropckom -19,3%, B bonpmermymmunkom - 20%. [2]

Camas Gnaromnony4Has cuTyaius orMeuaetcs B Camapckom, JIeHnHckoM, JKenesHoIoposkHOM,
Oxta6psckom, CoerckoM, KuposckoMm u IIpombinnenHoM paiioHax. 31ech BoJa U3-10J] KpaHa He
HYX/1aeTCd B JIONOJIHUTEIbHOM OYHMCTKE, OHA MPUTOJHA JJI MUThS U MPUTOTOBICHUS nuum. Bee
CaHUTApHBIC MTOKA3ATEIN COOTBETCTBYIOT HOPMATHBAM.

B Kyii0ObrmeBckoM u KpacHOrmMHCKOM paiioHax ajst 00ecredeHHs TUTheBBIX U OBITOBBIX HYK
WCIIONB3YETCSl BOJA W3 TMOJ3EMHBIX HCTOYHUKOB. JIJIS BOJ apTe3MaHCKUX CKBXHH XapaKTEPHO
BBICOKOE COJIep)KaHUe kKeye3a, Cylb(aToB U MOBBIIIEHHAS )KECTKOCTh. B HEKOTOPBIX HACEIEHHBIX
MMyHKTaX MOKAa3aTeNId STUX BEIIECTB MPEBBIIIECHBI B JBa pa3a.

CoBpeMeHHbIE MeTOIbI OYUCTKHU BOJBI.

B m1100bIX uWCTOYHMKAX, JakKe B TEX, KOTOPBIE OTHOCATCS K HaubOoiee SKOJOTUYHBIM
(CKBa)XMHBI, POJTHUKH ), BOJIa TaJIeKO He Bcerjaa 0ezomacHa JJis 340pOBbs. B coBepiiieHHO YncTOi 1
MpPO3pavyHOM Ha TMEPBBIM B3IV JKUJIKOCTH, HE HMMEIONIEH OcajJKa M 3amaxa, BIOJHE MOTYT
MPUCYTCTBOBATh OOJE3HETBOPHBIE MUKPOOPTAHU3MBI HIIM TSDKENble METaJlbl. J{axke mpeBbIIeHHE
coJiepKaHUsl JIOCTATOYHO OE€30MAaCHBIX XMMHYECKUX BEIIECTB, MPH IUTEIHHOM YIOTpeOIeHUN
MOXKET HAHECTH HEMONpPaBUMBIN Bpes 3/10poBbi0. [103TOMY MpU MPOEKTUPOBAHUU HCIIOIB30BAHUS
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MIPUPOAHBIX BOJ JAJIsi BOJOCHA0KEHUSI B MIEPBYIO O4Yepelb HEOOXOIMMO OMPEAeNIUTh XUMUYECKUH 1
OAaKTepUOJIOTUUECKUN COCTaB BOJBI, @ 3aTEM HA OCHOBAHHWHM TNOJYYEHHBIX TaHHBIX MOI00paTh
METOJIMKY U CIIOCOOBI OYMCTKH, KOTOPbIE MO3BOJIAT TOOUTHCSA ONTHUMANILHOIO KadecTBa. B kauecTBe
YacTO UCMOJIBb3YyEeMBIX BHJOB OUYMCTKH W3 MPHUPOJHBIX MCTOYHHUKOB BBIACISIOT CIEIYIOIIUE BUIIBI
OYMCTKH. [3]

TepMuyeckuii. JeMeHTapHOE CPEICTBO YMITYECHHUS BOJBI CBOMMH PyKaMH, KOTOPOE MOXKET
MO3BOJIUTH cede Kaxblil 3T0 - kunsyenue. [Ipu nmogorpese KUAKOCTU IO TEMIIEPATypbl KUMIEHUS
pacTBOpUMBIE COJIM — YaIlle BCETO 3TO FMAPOKapOOHAT U Cynb(aT KaJbIHs — PaclajaloTcs Ha yrie-
KHCJIBIN Ta3 (MchapsieTcs) U 0CagoK (OCTAaeTCs B €MKOCTH).

3toT cnocob Hanbosee ynoOeH B MOBCEIHEBHOW KU3HU U HanOoJIee MPOCT B pealin3alluu: Te-
XHOJIOTHSI He3aMbIcioBaTa. Bee, yTo moTpedyercss — 3TO >KapOolpoyHbId pe3epByap MOAXOMASILEro
oobeMa u TOIIMBO. Ho Takke MMEIOTCS HEOCTaTKU, KOTOPBIE 3aKII0YAIOTCs B HEOOJIBIION Mpou-
3BOJUTEIILHOCTH, HEJIb3sl yOpaTh COCAMHEHHS MAarHHUs, a TAK)KE HYKHO OTAENBbHO yIAISTh BhIABIINN
0CaJIOK.

MewMOpannsiii. B ganHom metone pabowas cpema moj aaBiaeHueM oT 3 1m0 4 arMocdep
MIPOXO/IUT Yepe3 CIEeHUATBHYIO IUTACTHHY, KOTOPast IPOMYCKAET MOJICKYJIBI BOJIBI, HO OCTaHABJIMBAET
apyrue yactuisl. [lomydaercs nogodue GpuiabTpa 06paTHOro ocmoca. [5]

[Imrocel MeTona:

e BBICOKAs CTENEHb OYMCTKU — JIMKBUAUpYIOLIas npuMepHo 98% npumeceii;

e KOMILIEKCHBIN 3((eKT — OIOKUPYET MHOKECTBO BPEIHBIX BEIUIECTB, IOMUMO YBEINYHBAIO-
IIUX KECTKOCTb.

Munycsr:

e HEOOXOIUMO CO3/aTh B CUCTEME U30BITOUHOE JABICHHUE U MOIJIEPKATh €T0;

e JIONOJHHUTEIBHO TPOBOJUTh MHUHEPATIH3AIMIO, YTOOBI TOTOM >KUKOCTh ObLIa MPUTOIHA IS
OBITOBBIX HYX]I;

e OOJIBIIINE 3aTPATHI — 3aKyINKa 000PYJOBAHUS M PETYJISIpHAS 3aMEHA KOMIUIEKTYIOIIHX.

Xumuyeckuil (pearentHslif). JlobGaBneHue B pabodyro cpeny BellecTBa, KOTOPOE BCTYIUT C
pPacTBOPUMBIMU COCIMHEHHUSIMA B PEAKIMIO U B pe3ysbraTe o0pa3yloT ocamok. Hampumep: cona,
W3BECTb, UJIM KOMOMHAIINS, CTICIUATN3NPOBAHHBIE BOJOYMSATUYUTEIHN, CHHTETUYECKUE PACIICTTUTENN
u mp. [6]

Bri6op MaTepuana 3aBUCHUT OT cdepbl U ciydas. Hanpumep, ams 3aliuThl ObITOBON TEXHUKH,
MOJTOW/TYT OJHH BEIIECTBA, UISI OYUCTKH B IMMUTHEBBIX IENSAX HY)KHBI yXKE IPyTHE.

JIOCTOHMHCTBA:

e YIAIISIOTCS HE TOJIBKO HEPACTBOPUMBIE, HO U MYTHBIE TIPUMECH;

¢ 3¢ (HEeKTUBHOCTH U MMPOU3BOIUTENHHOCTD.

Henocrarkn:

e TIOCTOSIHHOE BBINAJICHUE OCA/IKa;

e HEOOXOIMMO TOYHO COOJIOAATh JO3UPOBKH M HE MPEBHINIATh KOHIICHTPAIMIO aKTHBHOTO
BEIIECTBA, TaK KaK MPOIECC MOXKET MPOUTH HECTAOUIIBHO;

e PacXobl Ha PACHICTIUTEINN, KOTOPBIE HEOOXOIUMO TIOTIOTHSITE;

e MHOTHE PEareHThI IeJIat0T BOLY HETIPUTOAHOMN JJIsI TUTHSI.

MarnuTHbIi. Ha )KUIKOCTh HAaNpaBIIsFOT MAarHUTHOE T10JIE, KOTOPOE MEHSET CTPYKTYpPY COJIEH,
MOJIEKYJIbl HE MOTYT COEJIMHSATHCS B YCTOHUMBBIE CBSA3U. B HTOTE OTIOKEHUS HE TOJIBKO HE OCEIAI0T
Ha TIOBEPXHOCTSIX pe3epByapa, HO Jaske MOMOTAIOT Pa3phIXJIUTh YKE CYIIECTBYIONIYIO HakuTb. [Toce
9Yero OHU MPUTATHUBAIOTCS YIOBUTEISIMHU U BBIBOISTCS B OTCTOWHUK. [7]

[Ipenmyiecrna:

e Xoporuasi 3pPeKTUBHOCTb MPU HEOOIBIION HHTEHCUBHOCTH MPOLIECcCa;

e IPUMEHHUMO JIJISI BCEX TPyOOTPOBOAOB M OBITOBBIX MPUOOPOB, C BOSMOXKHOCTBIO Y/IaJICHUS
PPKaBUMHBI,

e 0OJBIINI pecypc TEIIOOOMEHHUKOB ITPU MEHBIIEM PacXOe FIEKTPUUYECTBA;

e TIOBBIIICHHUE MPOU3BOIUTENBHOCTH CTUPAIBHBIX U TIOCYIOMOCUHBIX MAIIIKH.

Henocrarkn:
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e TIOCTOSIHHBIA MOHUTOPHHT, YTOOBI KPYITHBIE OTIIOKEHHS HE MPOBOLIMPOBAIIH 3aCOPHI;

e 3dexTuBeH npu ckopoctu 110 0,5 M/C U cpeTHeN KECTKOCTH;

¢ OIPaHUYEHHAs JAIbHOCTh ICUCTBUS YIOBUTENICH;

e JIOPOTOBU3HA peaIU3aliH.

DneKTpoMarHuTHEIN. Moaudukaiys MarHuTHOr0 MET0/1a, B 3TOM Cllydae:

o [Ipu Bo3eliCcTBUM TOKA, CONM Cpa3y YAAISIOTCS;

e YacTuipl ¥ IpUMECH IOCTYINAIOT B KaHAJIM3ALMIO HAIIPSIMYIO.

YTo 1no3BOJIIET CHU3UTH CTEIIEHb KOHTPOJIS, HO 3aTPaThl HA 000PYAOBAaHHE BBICOKH.

HNoHoOOMeHHBIH. 3apsOKEHHbIE YacTUIBl MarHUsT W KaJbLUS 3aMEUIaloTCd HAaTPHEM.
CoenuHeHue He 00pa3zyeT OTJIOKEHUH, 1 6e3BpeHO. Takyro KHUAKOCTh Pa3pelieHo ynoTpeOisaTh B
MUIIY, OHA HE YMEHBIIAET CPOK JKU3HU OBITOBOW TEXHHKH. [ 8]

IToMyMoO BbILIETIEPEUUCIEHHBIX, €CTh KOMOMHUPOBAHHbBIE TEXHOJIOIMH, COUYETAIOLINE B cede
Cpa3y HECKOJBKO MPEUMYIIECTB, HAIIPUMEP, BBICOKYIO 3(ppeKTUBHOCTD MeMOpaHHOTO (GHIBTPaA C
IpeJoTBpaleHreM 3acopoB. Ho oHu, Kak MpaBUII0, MAKCUMAJIbHO JI0POTHY B pealu3aluu, U HeJocTa-
TKH TOXE 00BEAUHSIOT.

B nocnennee Bpemst osryqmiiy HOMYISIPHOCTh HOHOOOMEHHBIE BOJIOYMSTYUTEIH.

KoHCTpyKTHBHO TIpeACTaBIAIOT co00ii OaUIOH U3 IJIACTHKA, YACTUYHO 3aIOTHEHHBIA TpaHy-
JMPOBAHHOM MosiuMepHol cMosoi. CMoia BBICTYNAeT B PO (pUIbTpa, OTAAIOLIETO 3apsKEHHBIE
YacTULIbl HATPHsI U MOIVIOIIAOIIEro MarHuil ¢ kaibiueM. [Ipoxosas uepes Hee, cpena ouuIaercs B
pe3yibTare peakuy 3aMeLIeHuUs.

Co BpeMeHeM KOHLEHTpalUsl HOHOB CHM>KaeTcsl. J{j1st 3Toro pacTBop XJiopyujaa 3aKkayuBaroT vye-
pe3 crnenuanbHbli coneBoi 6auok. Bo Bpems pereHepanuu )XuaAKOCTh HE OJAETCs, IOITOMY TOTAA,
KOI'JIa Hy’)KHO OpraHu30BaTh HENPEPBIBHBIN 3a00p, YCTAHABIMBAIOT Cpa3y [Ba OaJlJIOHA U BKIIIOYAIOT
UX [I00YEPETHO.

3aki0ueHnue

HeynosnerBopurenbHOE KaueCTBO MUTHEBON BOBI B aIMUHUCTPATUBHBIX pailonax Camapckoit
00J1aCTH, 110 IIBETHOCTH, IEPMaHTaHATHON OKHCIISIEMOCTH, (peHosam, HeTenpoayKTamM 00yCIIOBICHO
B OCHOBHOM IJIOXUM CaHUTAPHO-TEXHUYECKUM COCTOSTHUEM Pa3BOJALIMX BOJOIPOBOAHBIX CETEH.

Hecmotps Ha qocTaTouHO KauecTBeHHYIO ouucTKy Boabl HAa HOC — 1, 2 Camapckoii obiactu
B COOTBETCTBMM C TUTMEHUYECKUMH TpeOOBaHUSAMHM K INUTHEBOW BOJE B HEKOTOPBIX paiioHax
npobieMa He peleHa 10 kKoHia. K npumepy, kauectBo nuTheBoi Bobl B KyilObleBckoM paiioHe He
COOTBETCTBYET TMTMEHNYECKUM TPEOOBAHUSM I10 KECTKOCTH U MUHEPATIU3ALMHU TI0 CYXOMY OCTaTKYy,
qT0 00ycnoBiieHO HedDPekTuBHOM padoToit HOC-3.

[TutheBas Bosia Bo Bcex paifoHax r.0.Camapa He COOTBETCTBYET TUTHEHUYECKUM TpeOOBaHUAM
no XIIK. Drto sBusiercs CBUIETENBLCTBOM HENOCTATOYHOTO 3(dexra ouncTku Ha Bcex HDC B
OTHOIIEHUU TPYIHOOKHCISIEMOTO OpPraHMYECKOTrO BellecTBa. JlaHHOE MOJNOXKEHUE SBISAETCS
OCHOBaHMEM K Hcnoib3oBaHuio XI[IK B kauecTBe NOMONHUTEIBLHOTO KPUTEPHUS HMPU KOHTPOJIE
KayecTBa MHUTHEBOM BObI, 110/1aBa€MON HACEJIECHUI0 U OLEHKU 3(PPEKTUBHOCTH BOAONOJATOTOBKU
ucxoHoi Bojel Ha HOC. A Taxoke As npeaynpekIeHus yXyALUIeHUs] KauecTBa BObI IIPHU M01a4ue
NoTpeOUTENI0, HEOOXOAMMO BBIIIOIHUTH 3aMEHY Pa3BOISIINX CETEH.
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Abstract

The Karakutan diorite-lamprophyre-granitoid-porphyry dike complex forms a sublatitudinal
belt up to 5-6 km wide and more than 30 km long. It was formed in the following chronological
sequence: 1) tonalites and porphyritic granodiorites (?), 2) tonalite porphyries, biotite and amphibole-
biotite granodiorite porphyries, garnet-bearing amphibole-biotite granodiorite porphyries; 3) garnet-
bearing diorite porphyrites, quartz diorite-porphyrites, syenodiorite porphyrites; 4) spessartites,
vogesite-spessartites, kersantites, kersantites-spessartites. The dykes are characterized by succes-
sively differentiated alumina undersaturation, consistent for all types of rocks, by the constant pres-
ence of normative corundum. Sodium in all rocks, as a rule, prevails over potassium, except for spes-
sartites. Diabase porphyrites are classified as moderately high alumina, the rest are high and very high
alumina porads. The considered dikes are intra- and post-ore, i.e. their formation in time coincides
with the post-magmatic hydrothermal process, which is typical for gold and gold-silver occurrences
in Western Uzbekistan.

AHHOTANUA

Kapakyranckuii auoput-namnpodup-rpaHuToOA-nopGUpoBbIA JalKOBBIM KOMILIEKC 00pa-
3YIOT CYOIIMPOTHOH MOSC MIUPUHON 10 5-6 KM u mpoTsikeHHOCThIo O6onee 30 kM. OH o0pa3oBaH B
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CIIEAYIONIEH XPOHOIIOTHIECKOH MOCIIEIOBATEILHOCTH: 1) TOHAIHUTHI U TIOP(GUPOBUIHBIE TPAHOIUO-
putsl (?), 2) ToHAMUT-TIOPGUPHI, OMOTUTOBBIC H aMPUO0T-OMOTUTOBBIE TPAHOUOPUT-TIOPPUPEI, TPpa-
HaTcozepkamme aMmpuOoI-OMOTUTOBBIE TPAHOTUOPHUT-TIOPPUPHL; 3) TPaHATCOACPKALIUE THOPHTO-
BbIE TOP(UPHUTHI, KBAPIIEBLIC TUOPUT-TTOPOUPUTHI, CHEHOTUOPUTOBBIC TOPPHUPHUTHIL; 4) CIIECCAPTHUTHI,
BOTE3UTO-CIIECCAPTUTHI, KEPCAHTHUTHI, KEPCAHTUTO-CIIECCApTUTHI. Jlaiiku XapakTepu3yeTcs Mocieno-
BaTeNbHO MU PEepeHITNPOBAHHOM, BBIIEPKAHHOM [Tl BCEX TUIIOB MOPOJI HEAOCKHIIIIEHHOCTHIO TIINHO-
3eMOM ITOCTOSTHHBIM TPUCYTCTBHEM HOPMATHBHOTO KOpyHzIa. HaTpuii Bo Bcex mopojax, Kak Ipa-
BUJIO, TIpeo0JIajaeT HaJ Kalawem, Kpome creccapTuToB. JlmaGa3oBbie MOp(PHUPUTHI OTHOCATCS K
YMEPEHHO BBICOKOTJIMHO3EMHUCTHIM, OCTaJbHBIE — K BBICOKO M BEChbMa BBICOKOTJIMH3EMHCTHIM
nopanam. PaccmaTprBaeMble JaKu SIBISIFOTCS] BHYTPU- M TIOCIEPYAHBIMHY, T.€. UX (POPMUPOBAHHE TIO
BPEMEHU COBIAJACT C IOCTMArMaTHYECKUM THIPOTEPMAIBLHBIM MPOLIECCOM, YTO XapaKTEPHO 30J10-
TOPYIHBIM H 30JI0TOCEPEOPSHBIM PYAOIPOSIBICHUAM 3arafHoro Y30eKucTaHa.

Keywords: dikes, dike belt, tonalites, diorite porphyrites, grandiorite porphyries, spessartites,
kersantites, kersantite-spessartites, normative corundum, postmagmatic, hydrothermal processes.

KioueBble cioBa: [aiiku, JMaiKOBBIA TOSAC, TOHAIUTHI, JHOPUTOBBIE TMOP(UPHTEI,
TPaHIUOPUT-TIOPGHUPHI, CIIECCAapTHUTHI, KEPCaHTUTHI, KEPCaHTUT-CIIECCAPTUTHI, KOpYH[
HOPMATUBHBIC, TIOCTMAIrMaTU4YCCKUEC, THAPOTCPMAIbHBIC ITPOLCCCHI.

Kapakyranckoe pyaHoe 1ose ciiokeHa METaMOp(PU30BaHHBIMU BYJIKAaHOT€HHO-TEPPUTEHHBIMU
OTJIOKEHUSIMU KaTTapMalCKOIl CBUTHI HM)KHETO JEBOHA, Pa3IMYHBIMH MO COCTaBY CIAaHIIAMHU (CIIO-
JUCTO-TI0JIEBOILIIAT-KBAPIIEBBIE, CIIIOAUCTO-KBAPII-T10JIEBOLINATOBBIE U JIP. ), MOIIHBIMU U IPOTSKEH-
HBIMH TTOKPOBaMU PACCIIaHIIOBAaHHBIX CHUJIBHO M3MEHEHHBIX BYJKAaHUTOB OCHOBHOI'O COCTaBa (aHKa-
paMHTOBBIE 0A3aTBTHI), COCTABIISAIOIINX CeBEpHOE KpbUIo KatapMaiickoii aH THKIMHAIN U €€ SACPHYIO
4acTbh, KOTOPBIE OCIIOKHEHBI Pa3pbIBHBIMU HAPYIICHUSIMH ITPEUMYIIIECTBEHHO CYOIIMPOTHOTO, PEKeE
CEBEpPO-BOCTOYHOTO M CEBEPO-3aI1aJHOT0 HAIIpaBJIeHHs. Bes 3To Toma mpopBaHbl HEOOIBITMMH Ma-
JBIMUA UHTPY3USAMH (TOHAIUTOB) U JaiikaMu (TOHATUT-MOPPHUPOB, TPAHOAUOPUT-TIOPHUPOB, TUOPH-
TOBBIX NOP(UPHUTOB U HX MEPEXOJHBIMU Pa3HOBUIHOCTSIMH, KBaplEBbIMHU, I'paHATCOAEpKAIIUMU
JMOPUTOBBIMH MOp(HUPUTAMHU, JTaMIPOUPAMU U JAp.) IPEUMYLIECTBEHHO CPEIHEr0 U KUCIOTo CO-
CTaBa, JUCIIOIMPOBAHHBIX M OCJIO)KHEHHBIX PAa3pbIBHBIMU HapyILICHUSIMU HIMPOTHOTO, CEBEPO-BO-
CTOYHOTO ¥ PEJIKO APYTHX HAMPaBICHHUH, K KOTOPbIM PUypOUYeHa 30J0TOpYyAHAst MUHEepanu3aus [ 1,
2].

[lo oTHOmIEHHIO K 30J0TOMY OpPYACHEHMIO CpEIu JalKh MMEITCS JOPYAHBIMH,
BHYTPUPYIHBIMU U TOCTPYAHBIMHM, YTO CBHJETEIbCTBYET O TIE€HETHYECKOW CBA3M C 30JI0THIM
opyaeHenueM. /lnaGazoBble MOpGUPUTH 00pa3yloT CHIIIOOOpasHbIE Tela, KOTOpPbhIe BCKPBITHI
TOPHOIIPOXOIYECKUMHU padoTaMM B Ipelenax pyIHOrO IOJs, SBISIOTCA CYOBYJIKaHUYECKUMU
00pa30BaHUsAMM BYJIKAHOT€HHOW TOJIIM KarapMaiicko cBUTHL. CreccapTUThl, JUOPUTOBBIE
nopupuTHl U OJNM3KHME K HUM MOPOABI CEKYT NalWKU TOHAJIUT-NOP(UPOB, OHU B CBOIO OUYEPElb
IIEPECEKAIOT CUCTEMA KBAPLIEBBIX KHJI C 30JI0TOM, YTO CBUAETEILCTBYET O BHYTPUPYAHOM XapaKTepe
naek [1].

Kapakyranckuii quoput-namnpodup-rpaHuTONA-MopGUPOBBIA TAaKOBBIM KOMILIEKC 00pa-
3YIOT CYOIIMPOTHON TOSIC ITUPUHOM 0 5-6 KM U MPOTSHIKEHHOCTHIO Oosee 30 kM. MOIHOCTh OTIeb-
HbIX aaek ot 0,3-0,5 1o 28-30 M, B cpeanem 3,5-4 m; juytHA 710 3 KM.

Komruiexc 06pa3oBaH 1o JaHHBIM [2] ¢ CyIIeCTBEHHBIMU U3MEHEHUSIMHU B CJIEIYIOIIEH XpOHO-
JIOTHYECKON TIOCIIEIOBATEIbHOCTH: 1) TOHAIUTHI ¥ TOP(HUPOBUAHBIE TPAHOAUOPUTHI (?), 2) TOHATUT-
nopdupsel, GUOTUTOBBIE U aM(pUOOI-OUOTUTOBBIE IPAHOAUOPUT-TIOPDUPHI, TPaHATCOAEPKAIIUE aM-
($ub0I-OMOTUTOBBIE TPAHOAMOPHUT-TIOP(UPEL;, 3) TpaHATCOAEPIKAILIUE ITUOPUTOBBIE MOPPHUPHUTHI,
KBapLEeBble JUOPUT-TIOPPUPUTHI, CAEHOJUOPUTOBBIE MOPPUPUTHL; 4) crieccapTUTHI, BOT€3UTO-CIIec-
CapTUTBI, KEPCAHTUTHI, KEPCAHTUTO-CIIECCAPTUTBHI.

XUMHYECKUH COCTAaB JaeK KapaKyTaHCKOTO KOMIUIEKca (Tabiuiia) XapakTepu3yeTcs OCie 10-
BaTeNbHO AU hepeHInpOBaHHOM, BBIIEPKAaHHOM [T BCEX TUIIOB OPOJ] HEOCHIIIIEHHOCTHIO TIIMHO-
3€MOM IOCTOSIHHBIM NIPUCYTCTBUEM HOPMATUBHOI'O KOPYHJ1a. TOHAIUTHL, TOHATUT-IOP(UPHI U YaCTh
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JUOPUTOBBIX TOP(UPUTOB TOMAJAIOT B TOJE PA3BUTHUS JUOPUTOB, KBApPILEBBIX THOPUTOB U
IPaHOJMOPUTOB HOPMAIBHOTO psifa. UTo Kacaercst 1aek CreccapTUTOB, AMa0a30BBIX MOPHUPUTOB,
IPaHOJUOPUT-IOPPUPOB M  YaCThIO JHOPUTOBBIX MOP(YUPHUTOB, TO OHU HUMEIOT Oosee
MOHITOHUTOMIHBIN YKJIOH (PUCYHOK).

Hatpuii Bo Bcex mopojax, Kak IpaBWiIO, NMPeo0SaaeT HaJ KalueM, KpOME CIEeCCapTUTOB.
Jlnaba3oBbie MOPGUPUTHI OTHOCATCSI K YMEPEHHO BBICOKOTJIMHO3EMHUCTHIM, OCTAIBHBIC — K BRICOKO U
BEChbMa BBICOKOTJIMH3EMHUCTHIM nopanaMm. KoahduimenTs! kene3ucTocTr MoBBIIIAETCS B CTOPOHY
OCHOBHBIX, a (PAKIIMOHUPOBAHKS HA000POT (Tabaua).

Jlnaba3oBbie TOPGUPHUTHI M YACTh CIIECCAPTUTOB SBJSICH 00JIee OCHOBHBIMHU IOMAAIOT B TOJIE
Pa3BUTHSI N3BECTKOBO-IIIEIIOYHBIX U MIEJIOYHBIX CEpHUil HA TpeyroyibHOM auarpamme AFM (pucyHOK).
CrnemyeTr OTMETHTb, YTO JAMa0a30BbIe MOP(GUPUTHI SABISIOTCS CYOBYIKAHHUECKUMHU 00pa30BaHUSIMU
KaTapMatCKOW TOJIIIH, C1arasi MEKIUTACTOBBIC 3AJICXKH CPE/IH MIECYaHO-CITAHIIEBBIX U BYJIKaHOTCHHBIX
00pa3oBaHMIA.

Tadauua
CpenHuii XUMHYECKHI COCTAB 1aeK U MAJIBIX HHTPY3uii KapakyTaHnckoro
AAKOBOro nosica (3Ma’TAMHCKHE TOPbI)

Okucen 1 2 3 4 5 6 7
SiO2 49,33 66,47 63,68 64,01 55,56 57,77 | 57,29
TiO2 0,75 0,50 0,39 0,46 0,61 0,59 0,66
Al>O3 14,04 16,29 15,50 15,90 14,93 14,62 | 15,75
Fe,O3 2,13 0,48 0,52 0,77 1,45 1,37 1,29
FeO 5,27 2,67 3,30 2,88 4,27 3,89 4,95
MnO 0,15 0,04 0,05 0,05 0,11 0,08 0,09
MgO 7,65 1,28 1,81 1,32 5,15 4,29 3,01
CaO 5,89 3,48 3,89 3,12 5,01 5,00 5,16
Na.O 3,44 3,97 3,97 3,76 2,71 3,31 3,27
K20 1,15 2,68 2,79 3,45 3,29 2,85 2,59
H>O 0,47 0,13 0,20 0,24 0,12 0,44 0,25
IT.m.mo. 7,93 1,47 2,90 2,72 5,92 4,20 4,73
P20s 0,26 0,13 0,13 0,18 0,17 0,25 0,19
CO, 3,23 0,50 1,82 1,53 3,16 2,66 2,62
Cymma 100,01 99,61 99,95 99,73 99,95 | 100,07 | 99,59

al’ 0,93 3,71 2,80 3,21 1,5 1,69 1,74

f 15,81 4,95 6,03 5,44 11,5 10,14 9,93

Ko 49,23 71,3 68,46 73,72 55,3 56,98 | 68,22
Na,O+K->0 4,59 6,66 6,76 7,21 6,01 6,16 5,87
Na2O/K20 3,45 1,49 1,47 1,13 0,88 1,29 1,31
KBapi 7,54 23,1 23,86 40,98 55,56 57,77 | 57,29
ITnarnokias 36,52 48,1 38,23 21,64 0,61 0,59 0,66
Oproknas 6,79 15,8 16,53 21,74 16,65 15,41 | 14,48
KopyHsn 3,82 1,85 4,27 18,08 30,65 36,10 | 40,33
Juorncun 9,45 2,88 1,3 20,53 19,47 16,84 | 15,31
['uniepcren 24,59 6,60 9,38 5,87 5,37 3,66 5,88
WnemeHut 1,43 0,96 0,75 0,81 1,38 5,73
MarsaeTur 3,09 0,70 0,75 3,7 18,49 15,48 | 13,02
Amnatut 0,60 0,30 0,32 0,65 1,16 1,12 1,27
Kanpuur 6,55 1,15 3,43 2,13 0,39 0,59 0,44

IIpumeuanue. 1 — nuabazossie nophuputhl (4), 2 — Tonanutsl (11), 3 — ToHaNUT-IOPDHUPHI
(6), 4 — rpanoguoput-nopdupsr (9), 5 — cneccaptutsl (6), 6 — quopuToBbie opuputsl (6), 7 —
nuopuToBble Tophuputhl ¢ rpaHaTtoM (10). B kaBbIuKe KOJIMYECTBO ONPENEICHUIA.
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Pucynok. TAS, AFM u nuarpamma Xapkepa ais aek v MaJibix HHTpY3Hil Kapakyranckoro
JAKOBOTO 1osica (3ua’TauHCKue Tophl). 1 — muadazoBbie MOPPUPHUTHI, 2 — TOHATUTHI, 3 —
TOHAJIUT-NIOPPUPHIL, 4 — TPAHOAUOPUT-TIOPPUPHI, 5 — crieccapTUThI, 6 — AMOPUTOBBIE TOPHUPUTHI,
7 — TMOpUTOBBIE MOP(UPHUTHI C TPAHATOM.

Ha pmarpamme Xapkepa OTYETIMBO BHJIHO, YTO NPAKTUYECKH BCE Pa3HOBUIHOCTH JIaeK
00pa3yroT Kak Obl €AMHBIN TPEH T IBOJTIOLUHU (PUCYHOK) C HEOOJIBIIUMHU OTKIOHEHUSIMU. DTO BUAUMO
CBSI3aHO C MIOCTMAarMaTH4eCKUMU U3MEHEHUSIMHU.

PaccmarpuBaeMbie aiiku SBISIOTCS BHYTPH- W MOCIEPYIHBIMH, T.€. UX (pOopMHpOBaHHE 1O
BPEMEHHU COBMAJAeT C IOCTMArMaTU4YeCKHUM THUIAPOTEPMATIBHBIM IPOLECCOM, UYTO XapaKTEpPHO
30JI0TOPYIHBIM U 30JI0TOcepeOpstHbIM pynomnposiBieHusm Kowrtam, Capmuy, [Tuctanu, Keizpinaima
U JIp., TJI€ B NOAO0OHBIX JaliKax B Ipejiesiax PyJAOHOCHO! 30HBI COJIEPsKaHUE 30J10Ta JOCTUTAET 7 I/T;
cepebpa 10 8 TI/T, UTO YyKa3blBaeT HAa PYJOKOHTPOJUPYIOIIMM XapakTep JaeK M BO3MOXKHYIO
TEHETHUYECKYIO CBsI3b C HUMHU 30JI0TOCEpeOpsiHOro opyaeHeHust [3-5].
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Abstract

This article focuses on the concept of professional competence. In particular, the professional
competence of a foreign language teacher at the present stage of Kazakhstani education is considered.
Under the conditions of innovative development of economy and society, cardinal changes are taking
place in the education system: a variety of educational content is being offered, new pedagogical
technologies, modern concepts and ideas appear. The specialty "Foreign language: two foreign lan-
guages" becomes more and more demanded in society. Foreign language training is one of the basic
elements in the system of professional training of specialists at all levels, including higher profes-
sional education institutions. Knowledge of a foreign language in the professional sphere is necessary
in order to be a competitive person in the labour market. Research on the concept of professional
competence of a teacher in general and professional competence of foreign language teachers in par-
ticular shows that there is a variety of modern approaches, interpretations and definitions of the con-
cept of professional competence.

Keywords: professional competence, competence, competence approach, foreign language,
teaching methods, educational paradigm, foreign language education, professional education, modern
approaches, cognitive aspects.

In today's rapidly developing technological society, the need for highly qualified and profes-
sionally qualified specialists is increasing. Education in the information society ceases to be a means
of acquiring universal knowledge that is easily accepted, but rather as a way of exchanging and en-
riching individuals with each other, leading to their competence and erudition.

And a professionally competent specialist is a modern school teacher who is educated, has psy-
chological and pedagogical knowledge of basic education, upbringing and development of children,
is able to work with talented and difficult children, is ready to study, requires a free and critical sys-
tem, is capable of pedagogical activities we can say a specialist who can organize his way of creating
a personal development strategy, can gain personal reputation and status.

Overall speaking, about the concept of "competence”, scientist K. Kudaibergenova said, "The
concept of competence is a concept that has been introduced in the field of pedagogy in recent years
as a result of paying special attention to the subjective experience of a person. "Competence means a
specialist who can authoritatively make a decision on any questions, including the meaning of a well-
informed expert in a certain field."[1].

The teacher's professional competence is considered an integral part of the teacher's pedagogi-
cal skill and professionalism. The concept of competence describes the readiness of a person to per-
form a certain activity. Currently, it is often used in the theory and practice of general and professional
education.
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A.K. Makarova singles out several types of professional competence and believes that their
presence is an indicator of a person's professional maturity:

e Special competence;

e Social competence;

e Personal competence;

e Individual competence;

Peculiarities of pedagogical activity do not allow competence in only one narrow specialty, the
professionalism of a teacher is determined by the unity of all types of professional competence.

There are several ways to define the structure of professional competence. One of them is re-
lated to the discovery of the structure of the teacher's professional competence through the system of
pedagogical skills, while the other is determined by the structure of the division of the teacher's com-
petence in different professional fields, which are: self-education and teaching; educational service;
scientific-methodical and cultural-enlightenment; corrective and developmental service; management
activity[2].

The quality of training of specialists at the current stage of the development of higher profes-
sional education is competence, independence, readiness to make decisions in the face of alternative
choices, the ability to adapt to rapidly changing political, social and industrial conditions, as well as
the qualification, independence, high professional qualification of the board at the current stage of
the development of higher professional education. evaluated by indicators such as motivation for
continuous education and professional growth. In this regard, the content and technologies of higher
education are aimed at defining and forming a complex of special knowledge, skills and experience
that constitute a set of general cultural and professional competencies in accordance with the new
educational standard. It describes the competence of the future specialist in general. Currently, the
method based on competence is used as a methodological basis in modern professional pedagogical
education. Many scientists (Galskova E.D., Solovova E.N., Safonova V.V. and others) agree that this
is the most popular way of training future teachers. S.S. In her monograph "Competency-based mod-
eling of vocational education in a foreign language”, Kunanbayeva points out that the meaning and
content of the concept of "vocational education” in the current situation is radically changing and
becoming more complicated...”. "Currently, vocational education is designed to create a new special-
ist capable of giving a new impetus to the transfer of technologies in the strategic development of the
country, to a qualitatively new level of the country's innovative and professional potential™ [3].

Nowadays, not a specialist with encyclopedic knowledge, but a person who can apply the ac-
quired knowledge to life situations can be called competent.

The specialty "Foreign language: two foreign languages" is in demand in society. Teaching a
foreign language is one of the main elements of the system of professional training of specialists at
all levels, including educational institutions of higher professional education. In order to be a com-
petitive person in the labor market, it is necessary to know a foreign language in the professional
field. The new status of the foreign language teacher sets the task of significantly changing the pro-
fessional training of pedagogical personnel, updating the content and technology of linguistic educa-
tion, and improving the quality of higher education. In order to effectively carry out his professional
activity, a foreign language teacher should not only master a foreign language, but also have a basic
level of professional competence [4].

Competence and competence, V.A. Metaev, complementary and interdependent concepts: a
competent person without competence cannot fully realize it in socially important aspects [5].

The term "professional competence™ began to be actively used in the 90s of the last century.
Ushakov is given in two meanings:

- firstly, it is a complex of problems and phenomena with which a person has authority,
knowledge, and experience;

- secondly, it is a field of problems, phenomena under someone’s control, a technical task [6].

The analysis of relevant studies shows that almost all of them study the process of formation of
professional competences in the context of teaching the basics of a profession or special subjects.
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First of all, this is explained by the fact that the term "professional competence™ refers to the profes-
sion, and therefore to the professional knowledge, skills, industrial and social experience that ensure
its professional functioning. Also, the professional competence of a teacher is understood as a set of
professional and personal qualities necessary for successful pedagogical activity. Research on the
concept of professional competence of a teacher in general, including the professional competence of
foreign language teachers, shows that there are a variety of modern views, interpretations and defini-
tions of the concept of professional competence.

According to the definition, A.V. Khutorsky, "competence is a person's readiness to mobilize
knowledge, skills and external resources for effective action in real-life situations. Competence is a
set of personal qualities (value orientations, knowledge, skills, abilities), which is the ability to act in
a certain personally important field. Competence of a foreign language teacher is a complex of pro-
fessional and personal qualities (competencies) of the teacher that determine the effectiveness of his
pedagogical activity" [7].

A.K. Markova, professional competence includes five aspects of a teacher's work: pedagogical
activity, pedagogical relationship, teacher's personality, teaching (learning ability) and education
(knowledge).

Each of these aspects consists of the following components: pedagogical knowledge (the mean-
ing of the teacher's work, features of his pedagogical activities, relationship, personality, psycholog-
ical development of students, their age characteristics, information from psychology, pedagogy),
skills (activities performed at a sufficiently high level actions ), professional psychological positions
(stable systems of relations between the teacher and the student, colleagues, which determine his
behavior, express his self-esteem, the level of professional requirements and closely related relation-
ships, the teacher's enthusiasm, sense of the meaning of his work), to his cognitive sphere influencing
psychological characteristics (qualities) (pedagogical thinking, reflection, self-assessment, control)
and motivational (goal setting, motives, interests of an individual) [8].

It is clear that professional competence cannot be expressed by one definition, however, for
teachers who provide professional training to students, it is important to understand the meaning of
"professional competence™ that is formed during classroom and extracurricular educational activities
and during pedagogical practice in various types of educational institutions with the student's personal
interest.In turn, the professional-pedagogical competence of a foreign language teacher can be
understood as a systematic feature of a person that describes his/her foreign language competence,
acquired professional skills and abilities, as well as personal experience and knowledge, self-
confidence. Undoubtedly, professional competence is fully manifested only in a working teacher, but
the fundamental foundations of this competence are formed during the period of study at a
pedagogical university.

The professional competence of a foreign language teacher may include a number of
components of generalized key competences represented by subject and general pedagogical
competences. In turn, subject competence consists of:

- linguistic competence: ensuring that students acquire language knowledge and speaking skills:
phonetic, lexical, grammatical;

- sociolinguistic competence: formation of the student's ability to purposefully use language
and speech units due to changing conditions of education;

- socio-cultural competence: formation of the future foreign language teacher's ability to
participate in the dialogue of cultures based on knowledge of universals and peculiarities of cultural
contexts;

- strategic competence: formation of the student's ability to use compensatory communication
strategies in case of insufficient language tools;

- discursive competence: formation of the student's ability to produce and understand speech
characterized by a certain organization: consistency, logic, consistency, etc.;

General pedagogical competence can be demonstrated by:

- social competence (formation of the student's civic position, moral and aesthetic values, etc.);
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- psychological-pedagogical competence (formation of the future teacher's ability to use the
knowledge acquired during the study of pedagogy and psychology);

- methodological competence (not only the ability to use theories and actual interactive models
of foreign language teaching, but also the ability to create and test the future teacher's own
methodological system) [9].

According to the axiological point of view, the educational value of professional competence
is to introduce a person into the general cultural world of values. This, in turn, allows you to realize
yourself as a specialist and professional. A universal approach makes an attempt to combine
professional competence with the basic qualifications of a specialist, allowing a person to solve a
wide range of problems that are not limited to specialization. This allows a person to become a
socially and professionally mobile person, to be open to changes, to engage in creative research, to
be able to express himself, create himself, and educate himself. According to the personality-activity
approach, the professional work of a teacher is considered, during which a person interacts with other
people and influences them. The integrative approach involves adding the following approaches to
a unified methodological space: systemic, personal, communicative activity, axiological, cultural,
anthropological approaches. The integrative approach combines the elements of knowledge about the
teacher into a single field of study, reveals the comprehensiveness and complexity of the phenomenon
of professional competence of the foreign language teacher in all its important manifestations: social,
professional, cultural manifestations.Thus, the systematic approach is aimed at choosing an invariant,

to study what is stable, what is general, and what is specific, changeable in terms of structure
and content of system-forming connections and relationships, teacher's professional competence [10].

The specialty of the foreign language teacher's professional activities is that he is not obliged
to solve only a whole complex of professional, educational, cultural-educational, research and project
tasks. The readiness of the teacher to effectively create the process of teaching a foreign language,
the formation of an adequate image of the world in students in the current situation should be based
on the principles of integrating his personality into the world and national culture, that is, on the
ability to communicate interculturally, taking into account the acquired qualities. Pedagogical pro-
fession requires a large amount of professional knowledge, as well as professional skills of pedagog-
ical activity. For foreign language teachers, it is of particular importance to have established profes-
sional competences. The formation of professional competence of teachers is carried out in the pro-
cess of teaching them subject teaching subjects at universities. The selection of these competencies is
based on the features of modern foreign language teaching and the subject "Foreign language". All
types of competences are directly related to each other, but the general pedagogical competence is
considered the primary organizing link in the content of professional development of a foreign lan-
guage teacher.It is intended to create such a model of a foreign language teacher based on a wide
range of competencies related to the current level of development of the society, the introduction of
new teachings and the introduction of changes to the existing system of updated content of education.
This model should be based on a wide range of basic and professional subjects that contribute to
specialist training on the basis of modern achievements of pedagogy, psychology, sociology and for-
eign language teaching methodology.

References:

1. Teacher journal, 2013. Publication No. 5

2. Karimov A.N. Pedagogical activities and the basics of pedagogical skills: a training tool. -
Almaty: Kazakh University, 2010

3. Kunanbayeva S.S. Competence-based modeling of professional foreign language education.
Monograph. S.S. Kunanbaeva. Almaty, 2014. - 208 p.

4. htpp://infourok.ru

5. Metaeva, V.A. Reflection as metacompetence//Pedagogy. - 2006. - No. 3.

6. Explanatory Dictionary of the Russian Language / Ed. D.N. Ushakov. - M .: State. Institute
"Soviet Encyclopedia™; OGIZ; State publishing house of foreign and national words. - M., 1935-
1940. - 1574 s

43



44

| international scientific conference. Tallinn. Estonia. 24-25.11.2022

7. Khutorsky A. V. Key competencies as a component of personality-oriented education/ A. V.
Khutorskoy // Public education. -2003.-Ne2.- 90s

8. Mikheev V.l. Methods of measurement in pedagogy: Textbook. - M. "Logos", 2003 — 64 p.

9. Serebrovskaya T.B. Formation of professional competence of future teachers of a foreign
language. Tutorial. Orsk. 2014. -124p.

10. Tambovkina T.Yu. Development of professional autonomy among future teachers of a for-
eign language using the project method // Foreign languages at school. - 2000. - No. 5. — 88p.



| international scientific conference. Tallinn. Estonia. 24-25.11.2022

UDC 81°243
THE ESSENCE OF THE COMPETENCE-BASED APPROACH IN MODERN EDUCA-
TION

Kismetova G.N.

Candidate of Pedagogical Sciences, Associate Professor
West Kazakhstan University

named after M. Utemisov

Deina L.I.

Master’s student of the philological faculty,

West Kazakhstan University

named after M. Utemisov

Abstract

The article discusses the basic concepts related to the implementation of the competence- based
approach in modern education. The analysis of sources on this problem, especially the history of its
formation, shows the complexity, multidimensionality and ambiguity of the interpretation of both the
concepts of «competency», «competencey, and the approach based on them to the process and result
of education.
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Knowledge was considered the basis of the pedagogical process. They are the main value of
education. The learning performance indicator is measured by the degree of knowledge proficiency.
Practical activity is considered as the assimilation of experience in the implementation of knowledge
by the method of practice. This approach to the construction of the pedagogical process is called
competence. Therefore, «competency» is the capability to apply or use the set of related knowledge,
skills, and abilities required to successfully perform ‘critical work functions' or tasks in a defined work
setting. R. White defines competence very broadly, linking it and with effective human interaction
with the environment and with human personality characteristics that guarantee the quality of work
performance combined with high motivation. [1]

The aims of this study are: to consider the key competencies that are relevant for modern soci-
ety, as well as to identify important characteristics of competency. The method used of this study
consists of analytical and experimental methods.

Here are three research questions that guide this study as follows:

—What are the reasons for the use of the competence-based approach?

—What key competencies are relevant in modern society?

—What competencies are characterized of a modern teacher?

The second half of the twentieth century is characterized by the acquisition of knowledge
through school education, which loses its relevance and value. The main reason influencing this is
accessibility to information. Mass informatization and the active development of mass communica-
tion media have shown this manifestation especially vividly. The modern world is characterized by
the contradiction of the role of knowledge in the scientific, technical and social process, which is
beginning to become an absolute value of education. A self-developing personality capable of search-
ing, processing and applying knowledge in practice gradually replaced their place.

According to some Russian academics (D. A. lvanov, V. K. Zagvozdkin, I. A. Zimniaia, A. G.
Kasprzhak), the competency-based approach is a means for achieving a new level of quality within a
new model of education. [2]

The competency-based approach, which personifies today’s innovative educational process,
corresponds to the general conception of educational standards found in the majority of countries and
is directly connected to the transition towards a competency-based system of constructing educational
content and as its quality-assurance mechanisms. Moreover, the topical nature of the competency-
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based approach, however one might interpret the term, reflects various cultural and educational
tendencies presently found in CIS. [2]

The main idea of the competence-based approach is that education has to provide not isolated
knowledge and skills but to develop students' ability and readiness for future professional activity in
various social and working conditions.

The policy for the development of education in Kazakhstan provides for key competencies as
the basis for the new content of education. The main result of education is not a combination of a
system of knowledge, skills, skills, but the basic competencies of intellectual, socio-political, infor-
mation and other spheres.

Kazakh schools recently use a competent campaign to formulate the goals and content of edu-
cation. Davydov, Lerner, Kraevsky, Shchedrovitsky, Skatkin and many others followed this ap-
proach. They saw it as a response to new requirements dictated by society for the quality and skills
of a professional.The application of this method is due to three reasons:

—the existence of pan-European and global trends towards the integration and globalization of
the world economy;

—a phased shift in the educational paradigm, where the emphasis from the principle of adapta-
bility is shifted to the principle of student competence;

—requirements of regulatory documents. [3]

The change in the value basis of education makes it necessary to introduce a new concept that
would reflect the ability of an individual to solve emerging tasks that require a knowledge base, ex-
perience and their transformation according to skills and individual characteristics. This concept is
called competence, that is, the ability of a person to deal with emerging tasks due to the specifics of
practical activity. Competence is considered a general concept covering all activities and all tasks
solved in it. Important characteristics of competence:

—competence is part of the field of skills, but not knowledge, that is, ability based on experience,
values gained during the learning process;

—competence as a result of conscious activity;

—the dependence of the nature of the competence on the content of the activity, certain circum-
stances;

—development of competence, starting from the initial level;

—the presence of a multilateral, diverse and systemic nature as a result of the interaction of
knowledge, ability and skills [4]

Foreign linguists distinguish six components of competence: linguistic competence, sociolin-
guistic, discursive, strategic, sociocultural and social. These components are based on comprehensive
work with texts of different genres, where the work is related to the pre-text, text and post-text stage.
Each stage has its own specific tasks to help you understand unfamiliar text and form components of
communicative competence.

Competence is considered as certain ability required for the effectiveness of the implementation
of a particular action from the selected area. It consists of highly specialized knowledge, subject skills
and ways of thinking. A teacher is called competent if he has a set of competencies of different levels.

A competent teacher seizes every opportunity to encourage learning, believing that all students
can learn. And learning isn't limited to the classroom. To this end, the teacher takes every opportunity
to improve on his or her own professional practice, in order to provide quality learning.

Consider key competencies that imply a person has a high level of initiative, organizational
abilities, readiness to submit an objective assessment and analysis of his actions. Identification of
key competencies:

- Information competence - willingness to work with information.

- Communicative competence - readiness to communicate with other people.

- Cooperative competence - willingness to collaborate with other people.

- Problem competence - readiness to solve problems.
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The introduction of a competency-based approach to the organization of the pedagogical pro-
cess occurs through an understanding of the dependence of human progress on the level of individual
development. This approach focuses on the result of education, when a person is able to act in difficult
situations to find a solution.

How to teach students to develop key competencies, apply the acquired knowledge and skills
in their own speech, including in a professionally oriented field? To answer this question, we con-
ducted an experiment on the basis of the university. 23 students from university participated in the
study. The aim of this study was: to teach students to develop key competencies for further use in
professional activities. We have compiled a staged planning of several lessons to ensure a versatile
impact on the intellect of students through intensive speech and mental activity.In these lessons, forms
were used that stimulated the desire of students to engage in communication in order to be understood.
These include the use of structural logic diagrams and tables, scheme, as well as presentations.

After analyzing the results of the reflection, during a practical experiment, we made the follow-
ing conclusions:

Formation of key competences cannot be formed outside of activity. The basis of its formation
is the experience of human communication. The teacher for this type of competence, setting by his
own communication the standard of communicative skills, organizing the interaction of students with
each other.

Due to using of various methods and forms focused on oral and written communication, it has
allowed to provide a versatile impact on the intellect of students through intensive speech and thought
activity. By doing so developing key competencies. The lessons were compiled according to the book
English file (Intermediate) by Christina Latham-Koenig Clive Oxenden. The fragments of the lessons
are shown in Table 1.

Table 1
Lesson plan

Lesson 1

Look at the pictures. What are people do-
ing?

Work in pairs. Write down 3-4 things you
Would like to learn more information
about tennis. Read the texts and say
whether you have found the answers to
your questions. P.45

Present you questions and the answers in

Work in pairs — formation of cooperative
competence

the text. Which questions are still without
answers? (BbpImUCaTh UX HA JJOCKY).

H/w: Questions which are still without an-
swers. — Find the information.

Find out where you could play tennis in
Uralsk to present it the next lesson.

Lesson 2

Where could we play tennis in Uralsk?
Some more information about famous ten-
nis player in your country.

I would like to ask you one more ques-
tion: Do you have any superstitions, e.g.
when you are playing or watching sport,
or before an exam? ex.4(g) p.45 (Work in
2 groups of 3-4)

Evaluate your work in group.

Formation of informative competence, se-
lection of necessary information.

Formation of communicative competence
- presentation of material.

The formation of cooperative competence
is group work.

Informative competence - individual

work.
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Present the ideas of your group. Written communicative competence.

H/t Write a letter to your friend. Advise | Problematic competence-work with a
him a kind of sport to do and explain your | common goal, collective summing up and
choice. evaluation.

Thus, a competency-based approach is an enhancement of the applied, practical nature of all
school, education (including subject education). This direction arose from simple questions about
what results of school education a student can use outside school. The key idea of this direction is
that in order to ensure the "distant effect” of school education, everything that is studied should be
included in the process. The formation of key competencies in the classroom requires special training
of teachers, because this is especially true of theoretical knowledge, which should cease to be «dead
duck» and become a practical means of explaining phenomena and solving practical situations and
problems. [5]

Modern people live in unusual times. In the era of informatization of society, it is very important
to be a purposeful person who can determine the most important thing for himself and concentrate on
him. Only this will allow not to get lost in society, successfully adapt in it and self-realize. This is
where the key competencies are needed.
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Abstract

The article substantiates the need for the formation of cognitive strategies of the individual in
the educational process, which determine the possibility of developing the ability of schoolchildren
to learn. The concept of "cognitive strategies” is analyzed, their relationship with general educational
skills is revealed, the need for personal orientation of the educational process is indicated as a condi-
tion for their formation. The structure of the process of formation and development of cognitive strat-
egies of schoolchildren is described, a system of principles is presented that determines the orientation
of education towards the formation of personal cognitive strategies of schoolchildren. The emphasis
is on the fact that the development of personal cognitive strategies of students is carried out through
the comprehension and consolidation of personal cognitive experience. The generalization of practi-
cal experience in organizing the educational process made it possible to structure a normative gener-
alized cognitive strategy, clarify the requirements for task systems used in teaching English in order
to develop personal cognitive strategies for schoolchildren, and offer guidelines for organizing the
stages of forming cognitive strategies based on work with task systems.
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AHHOTAIUSA

B cratee 000CHOBBIBaeTCS HEOOXOMUMOCTH (OPMHUPOBAHUS TMO3HABATEIBHBIX CTPATETHI
JUYHOCTH B 00pa3oBaTELHOM TIPOIECCE, OMPEACSISIONIMX BO3MOXKHOCTh Pa3BUTHS CIOCOOHOCTH
IIKOJILHUKOB K 00y4YeHHUI0. AHAIM3UPYETCS MOHITHE «KOTHUTUBHBIE CTPATETHUN», PACKPHIBACTCS MX
CBA3b C 00IIe00pa3oBaTeIbHBIMA YMEHHUSMH, YKa3bIBACTCA HEOOXOAMMOCTh JTHMYHOCTHOMN
HaIpaBJIEHHOCTH 00pa30BaTEIbHOIO IIPoliecca Kak yclioBue uX oopmupoBanus. OnrcaHa CTpyKTypa
nporecca (OPMUPOBAHUS M Pa3BUTHS TO3HABATEIBHBIX CTPATETHil MIKOJIHLHUKOB, MpPEICTaBJICHA
CHUCTEMa TPUHIIMIIOB, OMNPEICAIOMIUX HAMpPaBICHHOCT, oOOpa3oBaHus Ha (OPMHPOBAHUE
JUYHOCTHBIX TMO3HABATENIBHBIX CTPATETHH IIKOJHLHUKOB. AKIICHT JENIaeTCsl HAa TOM, YTO Pa3BUTHE
JUYHOCTHBIX TI03HABATEJIbHBIX CTPATETUH YYAIIUXCA OCYIIECTBIICTCS 4Yepe3 OCMBICICHUE H
3aKpeIICHUE JTUYHOTO IMO3HABATEIHHOro ombiTa. O0O00IICHHE TPAKTUIECKOTO OIBITa OpraHU3aIluu
y4eOHOT0 TpoIiecca MO3BOJUIIO CTPYKTYPUPOBATh HOPMATHUBHYIO OOOOIIEHHYIO MMO3HABATEIHHYIO
CTpaTETHI0, YTOUHUTH TPEOOBAHUS K CHCTEMaM 3aJlaHuii, TPUMEHSIEMbBIM B O0YUCHUH aHTIIHICKOMY
SI3BIKY C IICJIBIO0 BBIPAOOTKH JIMYHOCTHBIX IMO3HABATEBHBIX CTPATErHil IMKOJILHUKOB, MPEIJIOKHUTh
METOJIMYCCKUE PEKOMEHIAIIUU 10 OPTaHU3AIMK dTAnoB (OPMUPOBAHMSI KOTHUTHBHBIC CTPATETHH,
OCHOBaHHbBIC Ha pabOTe C CUCTEMaMH 3a/1ay.

AHgaTna

Makanana MeKTen OKYIIBUIAPBIHBIH OKY KaOUIETIH JAaMbITY MYMKIHJITIH aHBIKTAUTBIH OKY-
TOpOHE MPOIECIH/IE TYIIFaHBIH TAHBIMJIBIK CTPATETUSUIAPBIH KAJBIITACTHIPY KAXKETTIIITT HEeTi3eNe/l.
«TaHBIMIIBIK CTpaTerusiap» TYCIHIT TalJaHaJAbl, OJapJblH Kalmbl OimiM Oepy IarapUiapbIMEH
OaiiJTaHBICHl  AIIBUIIBI, OJIAPABI KAIBIITACTBHIPYABIH IIAPTHI PETIHIAE OKY-TOpOHWE MPOIECiHIH
TYJIFAIBIK OaFbITTBUIBIFBIHBIH KXKETTUIIN KepceTiieAl. MeKTen OKYIIbUIAPIHBIH TaHBIMIBIK
CTpaTeTHsUIAPBIH KAJBIITACTBIPY JKOHE JAMBITY MPOIECIHIH KYPBUIBIMBI CHUIATTAIFAH, MEKTEIl
OKYIIBLIAPBIHBIH TYJIFAIBIK TAHBIMIBIK CTpATETUsTIAPbIH KaIbIITACTBIPYFa Oi1iM Oepy/iiH OaraapbiH
AHBIKTAWTBIH MPUHIMITEP Xykeci OepinreH. OKyIIBUTAPABIH JKEKE TaHBIMJBIK CTpaTeTHsIIApbIH
JAMBITY >KE€Ke TaHBIMJBIK TOXIpUOECiH TYCiHY koHE OEKiTy apKbLIbl JKy3€ere acaTbiHbIHA Oaca Hazap
aynapbutaiel. OKy MPOIECiH YUBIMIACTRIPYIBIH MPAKTHKAIBIK TOKIPHUOSCIH JKaIIMbUIay HOPMATHBTI
JKANMbUIAaHFAaH KOTHUTUBTIK CTPATETUSHBI KYPBUIBIMAAyFa, MEKTEN OKYIIBUIAPBIHBIH JKEKe
KOTHUTHBTIK CTpATETHUSsJIAPBIH JIaMBITY MaKCaThIHIA AaFBUIINIBIH TUNIH OKBITY/Ia KOJIAHBUIATHIH
TarcelpManap JXKyleciHe KOWBLIATBhIH TajamnTapAbl HAKThUIAYFa JKOHE KaJBIITACTBIPY Ke3eHIEepiH
YHBIMIACTBIpYFa apHAJFaH O/ICTEMENIK HYCKayJap/bl YCbIHYFa MYMKIHJIK Oep/i. Tamcblpmaiap
KyHeciMeH )KYMBIC icTeyTe HEeT13IeNTeH TaHBIM/IBIK CTpaTerusap.

Keywords: cognitive strategies, foreign language teaching, individual learning, formation
process.

KiroueBble cJoBa: KOI'HUTUBHBIC CTpaTeruu, HN3YUCHUC HHOCTPAaHHOT'O SA3BIKA,
WHIUBHUIyAJIbHOE 00yUYeHue, mpoiiecc ((OpMUPOBAHHS.

Kiar ce3nep: KOrHUTHBTIK CTpaTerusiap, LIET TIJIH OKBITY, K€KE OKBITY, KaJBIITACTBIPY
MPOIIECI.

Introduction

For writing this article, a relevant, significant and an important topic - "Methods of formation
of cognitive strategies in middle school students.” its importance, urgency and importance are con-
nected with the fact that one of the most important indicators socio-economic well-being of modern
society is state of development of cognitive activity of schoolchildren. Because it is students who
currently constitute the most important reserve of the country, who can reveal himself only with
strong and solid knowledge, skills and abilities. Today's students will determine tomorrow economic
and spiritual development, the state of science and culture Kazakh state. Therefore, the problem of
cognitive development the activity of schoolchildren occupies a special place at the present stage.
These reflections and determined the choice of the topic of our article.

Materials and types of research
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The objectives of this study are: firstly, to determine the levels of development of cognitive
strategies, secondly, to consider the methods and techniques for developing the cognitive strategies
of schoolchildren in teaching English, and thirdly, to analyze the effectiveness of the development of
cognitive strategies in middle school students. The method used in this study consists of qualitative
and quantitative methods. The study aims to understand and explain the involvement of English teach-
ers and their pedagogy, including the possible views of English teachers on the formation of cognitive
strategies. [15]

Currently, there are many methods and principles of teaching a foreign language. In the
educational process, the student uses cognitive strategies that are aimed at solving learning problems.
A strategy is a specific set of task execution operations that are aimed at achieving an end goal. Using
the entire set of strategies is not an innate skill, so learning experience plays an important role in the
success of their use. [20] L. V. Trofimova notes that cognitive strategies are formed under the
influence of learning styles, motivation, and belief in one’s own abilities. [17]

The importance of problem-based learning in the development of cognitive activity of students,
which increases cognitive activity, was noted by V. I. Zazvyazinsky, M. I. Makhmutov, Zh. B.
Koyanbayev, A. A. Beysenbayeva. [4]

One of the effective means of activating educational cognitive activity, cognitive strategies of
a student are the works of T. S. Sabirov, A. E. Abylkasymova, R. S. Omarova, M. A. Kudaikulov on
independent work of a student, self-educational activity. [4]

The successful development of the use of a particular strategy is carried out taking into account
the psychological and cognitive characteristics of students. V. A. Krutetsky notes that a teenager
needs a change in the old forms and methods of teaching, which is characteristic of elementary school
students, since the mental activity of a teenager has its own characteristics. It is noted that secondary
school students have more developed abstract thinking. At the same time, concrete-figurative thinking
continues to play an important role in the process of specifying, illustrating, revealing the content of
the concept. [16]

The composition of cognitive strategies is determined by the structure and components of
purposeful cognitive activity:

- presentation of the goal,

- motivation;

- criteria for achieving the goal;

- the main operations and actions aimed at achieving the goal;

— sequence of operations and actions;

- control over the execution of operations and obtaining an intermediate result;

- correction of the stage of the operation or presentation of the goal;

— criteria for terminating the activity process;

— fixing the result of activity. [14]

Among domestic and foreign researchers, we can find various classifications of strategies aimed
at developing students' ability to perceive information, think, remember it and use it. According to
the ideas of A.A. Pligin, strategies can be divided into five groups:

1. According to the level of detail of the involved elements of experience:

1) microstrategies - reveal the relationship of internal mental operations with elementary
external actions;

2) macrostrategies - reveal external elements of activity that are significant for effective
implementation;

3) metastrategies - reveal the necessary sequence of external and internal procedures for
changing already developed strategies;

4) megastrategies (metasocial strategies) - reveal interpersonal strategies for generalizing
human experience (this includes holistic generalizations accumulated in culture regarding education,
training and strategy development). [3]

2. By areas of human activity:

- general - relate to the management of activities in general;
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- special - relate to a specific area of human activity.

3. According to the specificity of the elements of the strategy:

- individual - consist of elements characteristic only for a particular person;

- universal - consist of elements characteristic of most people.

4. According to the success of the activity:

- effective - lead to the most complete result with a certain ease of achieving it in a relatively
short time;

- inefficient - do not lead to the desired result in activities at the proper level of quality [13].

5. By the number of subjects of activity:

- individual - relate to the organization of the experience of one person;

- group - relate to the organization of the experience of several people;

- social —

relate to the experience of organizing a community of people, generations, cultures, etc.

Most often, each of these components is considered separately, without disclosing the entire
individual chain of agreed elements within and between each component. That is why it is necessary
to analyze integral units of cognitive experience. [6]

Thus, we call a cognitive strategy an individual interconnection (sequence) of operations and
actions (intellectual and practical) aimed at realizing the result in cognitive (learning) activity.

At the same time, microstrategies reveal the interconnections within mental activity, and
macrostrategies represent the interconnection of internal and a number of external elements of
activity.

Let us give as an example several individual microstrategies for the correct spelling of
dictionary words. [11]

Example Nel

Heard a word whose spelling needs to be checked.

He said the word "to himself" several times.

| asked myself, could there be other options?

He spoke several words.

One of the options sounded better.

| wrote down my favorite.

Example Ne2

Remembered the internal image of the word (for example, written on the board, depicted in a
book, textbook or notebook).

- Created another image with possible ways of writing different fragments.

Visually compared them with each other.

- As a result, on an emotional level, | determined which of them looks more beautiful (correct,
pleasant, familiar), and wrote down the option that inspires the most confidence. [19]

Research results

Analysis of the composition and sequence of individual cognitive strategies can serve as a
means of self-development of the student, building his individual trajectory of personal development
within the educational process in the course of discovering and mastering knowledge. Teachers get
the opportunity to analyze the course of thinking and practical actions of the child. The data obtained
can become the richest tool for designing educational technologies of a fundamentally different type
(in which individual cognitive strategies are transformed into means of further learning). [18]

The study of cognitive strategies also allows you to determine the cognitive (cognitive) style of
the child. For example, a student may have the following preferences: a visual style of thinking, with
the logic of building inductive connections, with preliminary analysis and planning of activity stages,
with preferences for building external graphical models in the course of solving. These preferences
are clearly visible when analyzing the internal elements of the cognitive strategy.

In our technology, students first identify their strategies, after which they conduct a collective
analysis of the internal elements of the strategies, highlight the general: stages of activity and
repetitive actions, as well as the special: individual successful actions (subject-logical and mental),
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sequence of actions. Thus, the child identifies, comprehends and generalizes the orienting and
performing foundations of his educational activity on his own, eventually turning them into universal
models (schemes, algorithms) in the form of memos, diagrams and tables with high operational and
control functions. [1]

The development of reflection on already established cognitive strategies in children at school
should begin as early as possible with respect to most types of educational and objective activities
proper. We propose to do this in stages, starting with a simple self-report on the progress and internal
logic of organizing your actions. [10]

For example, in my practice it looks like this. I am preparing a small dictation in the form of a
group of phrases or text. It is important that the selected words correspond to the entire complex of
the material covered so far, suggest the widest possible application of known knowledge (including
the vocabulary words passed). At each stage, the children work using carbon paper so that the results
of their activities are both for me and for the students.

At the first stage, the children write a dictation, and then, after handing over their work to me,
they move on to self-reports. They write down each word written in the dictation in a column, reveal
the course of their thoughts about the correctness of their spelling, detail their actions as detailed as
possible, after which a group discussion is organized. | ask a few students to comment on the course
of their actions, and then they all discuss general and specific actions together. At the same time, as
a teacher, | can always balance the group and individual activities of children.[5]

Most of these works take place without marks for writing literacy in order to teach children to
boldly think “out loud” and analyze the course of their reasoning. You can give marks for the quality
of self-reports and their analysis, and also more fairly separate the learning process and its results: it
takes time to learn, and only after a certain time should one evaluate what has been achieved. In
addition, in the final works, it seems important to us to evaluate not only the actual result, but also
the presence of a thorough analysis of their reasoning, so the teacher can give the student two marks
(by analogy with a school essay). In particular, it can be low for literacy, and high for reflection. Then
the teacher not only evaluates the final result, but also the learning process, which, in feedback, sets
a personality-oriented orientation to learning, filling it with relationships, positive motivation for
further actions and personal meaning. [7]

We propose to use simple self-reports throughout the training, gradually complicating the
content of reflection.

For example, intermediate students could write the following dictation, consisting of phrases,
aimed at applying various types of rules and checking the spelling of learned vocabulary words.

Dictation example.

A sidelong glance, suburban ticket offices without detracting from dignity, city suburbs,
captain's calling, document preamble, intolerable character, distinct noise, fastidious comrade,
wooden spindle, illuminated terrace, narrow corridor, touch the palm of your hand, tanned boy, trans-
European express, bone marrow, avenue of heroes, begged to act [2].

Children need to implement the most important components of learning activities within the
organization of an individual cognitive strategy in order to ensure a successful learning outcome,
especially the following include:

- distinguishing orientation

- application-performing. [12]

Students should distinguish between words that can be written in an ambiguous way, which are
a special object of analysis in terms of spelling vigilance. And it is also important to correctly interpret
the applicability of the rule. Each of these components within a comprehensive strategy for writing a
dictation will require a specific organization of attention and cognitive processes from the child:
memory, perception, representation, thinking, fantasy. For example, in writing vocabulary words, it
will be important to use different types of memory (visual, auditory, kinesthetic) and fantasy to
construct different spellings of words. And in the case of spellings into separate groups of rules,
thinking comes to the fore (building the logic of reasoning and inference). It is important for teachers
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and students to understand that all internal, intellectual processes are provided by a system of mental
actions and operations that lead to different results. [9]

Conclusion

Thus, the process of formation and development of personal cognitive strategies of schoolchil-
dren should ensure that students understand not only what and how to do it, but also why it needs to
be done, and this, in turn, can be achieved on the basis of understanding and consolidating their per-
sonal cognitive experience. The main task of the teacher in the process of forming cognitive strategies
is to ensure the active participation of students in educational and cognitive activities, which can lead
to the achievement of planned learning outcomes. It is useful to remember that what the student does
is actually more important than what the teacher does. In this regard, the dialogic nature of the learn-
ing process, the inclusion of schoolchildren in cognitive interaction largely determines the effect of
the personal significance of learning, determines the emotional ties between the participants in the
educational process, expands the possibility of stimulating students, as a result of which the process
of enriching individual cognitive cognitive strategies is accelerated. experience based on the for-
mation and development of personal cognitive strategies.
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Abstract

The relevance of this work requires solving the current situation in the development of educa-
tion and society. If earlier, in order to be a socially quite developed person, it was enough to be a
good specialist with manifestations of manifestations and manifestations, then at present, to be an
extraordinary person, able to independently pose and solve problems that arise. Only this is certainly
a successful, sought-after specialist.

One of the forms of formation of the professional, social, creative personality of students is
design and research activities. This type of activity allows the student to reveal his creative potential,
discover knowledge, research abilities, independence, activity, creativity, the ability to plan his ac-
tivities qualitatively and achieve results, and the ability to work in a team.Design and research activity
IS interesting in that it can be considered as a joint educational, cognitive, research creative activity
of students and teachers, which has a common goal, common methods, methods of activity aimed at
achieving a common result in solving a problem that is significant for everyone. project participants.

AHHOTaNuA

AKTyaJqbHOCTh JAHHOM paboOThl TpeOyeT pelIeHUs CIOXKMBIICHCS CHUTyallud B Pa3BUTHU
oOpazoBanus u obmectBa. Ecnu panblie 1is Toro, 4To0bI OBITH COIMATBLHO JTOCTATOYHO PA3BUTOM
JIMYHOCTBKO, JOCTATOYHO OBLIO OBITH XOpomHrM CHCHHUAJINCTOM C MPOABJICHUAMU HpOHBJ’IeHI/Iﬁ u
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MIPOSIBJICHUH, TO B HACTOSIIEE BPEMsI OBITh JIMYHOCTHEO HEOPAMHAPHOH, CIOCOOHON CaMOCTOSITEITLHO
CTaBUThH U PEIIaTh BO3HUKAOIIKE MTPOOIeMbl. TOIhKO 3TO HEMPEMEHHO YCIIEITHBIN, BOCTPEOOBAHHBII
CIICTIUAIIHCT.

Onnoii u3 dpopMm popmupoBanus mMpodeccnoHATBLHOMN, COIUANTBHON, TBOPYECKOW JTUIHOCTH
CTY/ICHTOB SIBJISICTCSl NPOEKTHO-UCCIIEIOBATEIbCKAS JCSITEIbHOCTh. JaHHBIN BUA JEATEIBHOCTH
MO3BOJISIET CTYJICHTY PACKPBITh CBOM TBOPUECKHIA TOTSHITHAN, PACKPHITH 3HAHUS, UCCIIEIOBATEIIHCKIE
CIIOCOOHOCTH, CAMOCTOSTEIbHOCTh, aKTHBHOCTh, KPEATUBHOCTh, YMEHHE Ka4ECTBEHHO TUIAHUPOBATh
CBOIO JICSATENLHOCTh M JIOOMBATHCS PE3YyJIbTaTOB, YMEHHE paboTaTh B KoJuleKTHBe. [IpoekTHO-
HCCIIEIOBATEIIbCKAs JICATEIIBHOCTh HHTEPECHA TEM, UYTO €€ MOKHO PacCMaTPHUBATh KaAK COBMECTHYIO
y4eOHYyI0, II03HABATEIbHYIO, WCCIEAOBATEIbCKYI0 TBOPYECKYIO JESATEIBHOCTh CTYICHTOB H
MIPEIoIaBaTeNIeH, UMEIOIIYIO OOIIYIO 11eJb, OOIIME METO/bI, IPHUEMBI IESTSILHOCTH, HAIIPaBICHHBIC
Ha JIOCTH)KEHUE O0IIEro pe3ynbTara B pEIICHUN 3HAYMMOM JIJIsl BCEX MPOOIEMBbl. YHIaCTHUKH MTPOSKTa

Angarna

Byt )KyMBICTBIH ©3€KTLIIT1 O151iM Oepy MEH KOFaMHBIH JaMYBIHIAFbI Ka3ipri sKaFaai bl IenTy/Ii
taman erenl. Erep OypbhIH oleyMeTTIK TYPFBIIaH JaMblFaH ajgaM OoJly YIIH KepiHicTepi MEH
KepiHicTepi 0ap jKaKChl MaMaH OOy XKETKUTIKTI 0oJica, Ka3ipri yakpITTa TYBIHIAUTBIH MAceeIepi
03 OCTIHIIIE KOS aJaThIH )KOHE IICIe aJaThlH epeKIle TYIIFa 00i1ybl Kepek. Tek Oyi1, opuHe, TaObICTHI,
13JIEHETIH MaMaH.

CryneHTTep/IiH KOCiOH, JIeyMETTIK, HIBIFApMaIIbUIBIK TYJIFACHIH KAJIBIITACTHIPYABIH Oip TYpl
— KoOaJbIK-3epTTey ic-opekeTi. Ic-opekerTiH Oyl Typi OKYIIBIHBIH HIBIFAPMALIBUIBIK JJICYETiH
alryra, OUTIMIH allyFa, 3epTTeYHIUIK KaOu1eTTepiH, AepOecTirid, OeICeHIUTINH, MbIFapMaIIbLIbIK
KaOu1eTiH, 63 KbI3METIH calalibl )KOCTIapIial, HOTHKEre KOJI JKETKI3YiH, TONTa XKYMBIC icTel OimyiH
KaMmTaMachkI3 etei. XKobanay jxoHe 3epTTey dpeKeTi — OYI1 KbI3BIKThI, OHBI 9PKIM YIIIiH MaHbI3bI Oap
MOCEJICH] IIeNIy/Ie OPTaK HOTIIKETe KETyre OarbITTalIFaH iC-opeKeTTiH OipTyTac MakcaThl, 9/1icTepi,
olicTepli OpTaK CTYOEHTTEp MEH MYFaliMaepAiH OipJecKeH OKY-TaHBIMJBIK, 3€pTTEYLILTIK
IIBIFAPMAIIBUTBIK  KBI3METI PETiHAE KapacThlpyFa Ooyanel. >k00ara KaThICYIIBUIAPKOJIIAHYIBIH
KEeMILLUTIKTepi 0ap, OUTKEeH1 3epTTeyIe )KeNUTiK KOHEe TEXHUKAIBIK MIceeNep e KapacThIPhUIIbL.

Keywords: Design and research activity, activity,creative potencial ; cognitive ,achieving a
common result

K.]I]O‘-IeBbIe cJioBa: MMPOCKTHO-UCCIICAOBATCIIbCKAsA ACATCIbHOCTD, NCATCIILHOCTD, TBOp‘{eCKI/Iﬁ
MOTEHIMAN; TTO3HABATEIbHBIH, IOCTHKEHUE OOIIETO Pe3ysibTaTa

Kint ce3nep: JKobGanmbik-3epTTey KbI3METi, OEICEHIUTIK, NIBIFApPMAIIBLIIBIK MOTCHIIUAT;
TaHbIMJIBIK, OpTaK HITHUXKCIC )KCTy

Introduction

The structure of the work is determined by the purpose and objectives of the study. The work
consists of an introduction, two chapters, a conclusion, a list of references, an appendix.Before con-
sidering the essence of project activity, it is necessary to consider the very concept of activity, and
find out its components. The project activity of students is also one of the methods of developmental
education, it is aimed at developing independent research skills, helps develop creative abilities and
logical thinking, combines the knowledge gained during the educational process, and attaches to vital
problems.The purpose of the project activity is the knowledge and application by students of the
skills, abilities and knowledge acquired in the study of various subjects (on an integration basis).[1]

Materials and types of research

The objectives of this study are: first, Formation of skills for collecting and processing infor-
mation, materials (the student must be able to choose the appropriate information and use it correctly)
Ability to analyze (creativity and critical thinking); To form a positive attitude towards work (the
student must show initiative, enthusiasm, try to complete the work on time in accordance with the
established work plan and schedule).Prepare students for the implementation of projects (carrying out
a special orientation so that students have time to choose a project topic, at this stage students with
experience in project activities can be involved);Provide project management by teachers - discussion
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of the chosen topic, work plan (including execution time) and keeping a diary in which the student
makes a reflection - appropriate records of his thoughts, ideas, feelings. The diary should help the
student write a report if the project is not a written work. The student uses the diary during interviews
with the project manager.

Research results

The increase in motivation and the development of creative abilities is due to the fact that in the
project activity there is a key feature - an independent choice.The development of creativity and the
transition from an instrumental approach to a technological one is due to the need for deliberate choice
and planning of activities to achieve the best result. [2] A sense of responsibility is formed subcon-
sciously: the student tries to prove to himself that he made the right choice. We should also note that
the desire to assert oneself is one of the main factors in the effectiveness of project activities. During
the solution of practical problems, cooperation relations with the teacher are naturally formed, since
for each of them the task is of substantive interest and stimulates the desire for an effective solution.
This is especially intense in the tasks formulated by the student himself.

For a student, a project is a chance to maximize their creative potential. This is an activity that
allows you to express yourself personally or in a group, try your hand, apply your knowledge, make
a great difference, show the publicly achieved result. This is an activity aimed at solving an important
problem that the students themselves have formulated. The result of this activity is the discovered
way to solve the problem - it is practical and significant for the discoverers themselves. And for a
teacher, an educational project is a unifying didactic tool for development, training and education,
which allows developing and developing design skills and abilities: problematization, goal setting,
activity planning, reflection and introspection and self-presentation, as well as information search,
practical application of academic knowledge, self-realization, research and creative activityMost of
the authors who define the project identify a number of characteristic features of the project as a
teaching method. Initially, this is the presence of a problem that needs to be solved during the work
on the project. Moreover, this problem should have an important character for the author of the
project, motivate him to look for a solution. The project must certainly have a clearly defined, real-
istically achievable goal. In the most general sense, the goal of the project is always to solve the
original problem, but in each specific case, this solution has its own, which is not repeated. This
incarnation is the final product that is created by the author in the course of his work and also becomes
a means of solving the problem of the project. Clarification of the original problem, the formulation
of the goal and the creation of an image of the project product are important characteristic features of
the project.[3]

Another difference of the project is the preliminary planning of the forthcoming work. The
whole path from the initial problem to the implementation of the project goal should be divided into
separate stages with their own intermediate tasks for each; as well as to identify ways to solve these
problems and find resources; develop a detailed schedule of work indicating the timing of the imple-
mentation of each of the stages. The implementation of the project work plan is associated with the
following actions:

- the study of literature and other sources of information, the selection of information;

- conducting various experiments, experiments, observations, studies, surveys;

-analysis and generalization of the obtained data;

-formulating conclusions and forming on this basis their own point of view on the initial prob-
lem of the project and ways to solve it.[4].

To implement the found method of solving the project problem, it is necessary to create a pro-
ject product. The design product must have certain properties of consumers, i.e. meet the needs of
any person who has encountered this problem, for the solution of which this project was implemented.
The project must have a written part - a progress report, which describes all the stages of work (start-
ing with the definition of the project problem), all decisions made with their justification; all the
problems that have arisen and how to overcome them; the collected information, the conducted ex-
periments and observations are analyzed, the results of surveys are given, etc.; the results are summed
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up, conclusions are drawn, the prospects of the project are clarified.One of the most important con-
ditions of the project is public defense, presentation of the result of the work.[5]

During the presentation, the author not only talks about the order of work and shows its results,
but also demonstrates his own knowledge and experience in solving the problem of the project, ac-
quired competence. The stage of self-presentation is the most important part of the work on the
project, which involves a reflexive analysis by the author of all the work he has done, as well as the
experience that he has acquired. The project method of teaching is close to problematic teaching,
which involves the logical and purposeful presentation of cognitive problems to students, after solv-
ing which, under the guidance of a teacher, they have a dynamic perception of new knowledge. Prob-
lem-based learning coordinates the stability of knowledge and its creative use in the student's practical
activities. The project method has an analogy with developmental learning. Developmental learning
IS an active-activity method of learning, with it purposeful learning activities take place. The student,
being the subject of this activity, consciously sets the goals and objectives of self-realization and self-
determination creatively, achieves them.The project method is not new in world pedagogy. It origi-
nated in the new century in the United States. It was called the project method and it was integrated
with the ideas of the humanistic direction in philosophy and education, developed by the American
philosopher and teacher J. Dewey, and his student V.Kh. Kilpatrick. J. Dewey recommended that
learning be developed on an active basis, through the expedient work of the student, together with his
personal interest in this knowledge. [6]

At the same time, it was extremely important to show students their personal interest in the
acquired knowledge, which can and must be useful to them in later life. This requires a problem that
was taken from real life, familiar and valuable to the child, for the solution of which he needs to apply
all the acquired knowledge, new knowledge that has yet to be obtained. The teacher has the right to
suggest sources of information, or he can incline the students' thoughts to the desired orientation for
self-searching. But in the end, students are obliged to solve the problem independently and in joint
work, applying proper knowledge from various fields, to get a real and significant result. All work
on this problem is restructured into project activities. Over time, the concept of the project method
has evolved. Originating from the idea of independent education, at the present time it is becoming
an integrated component of a fully developed and organized education system. But its essence re-
mains unchanged - to stimulate the attention of students to a variety of problems, involving the pos-
session of certain knowledge and through project activities, providing for the solution of these prob-
lems, the ability to practically apply the knowledge gained, the development of reflex (in the termi-
nology of John Dewey or critical thinking). [7]

The meaning of reflex thinking is a long-term search for facts, their analysis, reflections on their
reliability, logical alignment of facts for learning new things, for finding a way out of doubt, devel-
oping confidence based on reasonable reasoning. The project method interested Kazakhstan teachers
already at the beginning of the twentieth century. The very essence of the project method is the
process of developing students’ cognitive skills, the ability to independently distribute their
knowledge, the ability to navigate the information flow, the development of critical and inventive
thinking.The project method is a term from the field of didactic science, private methods, if it is used
within a specific subject. Method - is a didactic category. This is a set of techniques, operations for
acquiring a certain area of practical and theoretical knowledge, a particular type of activity. This is
the stage of cognition, a way of organizing true cognition. Therefore, if we are talking about the
method of projects, then we understand it as a way to achieve an instructive goal through a detailed
development of the problem (technology), which involves the completion of a real practical result,
formalized in one way or another. To solve their didactic tasks, teachers turned to this method. The
principle of the project method was based on the idea that is the essence of the concept of the project
- its pragmatic orientation to the result that can be obtained by solving one or another practically or
theoretically significant task. The result obtained can be comprehended, seen, and also applied in
existing practical activities.[8]

In order to obtain such a result, it is necessary to teach children or students not only to think
independently, but also to identify and solve problems, using for this purpose knowledge from various
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fields, the ability to predict the outcome and the possible outcome of different solutions, the ability
to find cause-and-effect relationships.The project method is aimed at independent work of students -
individual, pair, group, which students perform for a certain period of time. This method is insepa-
rably combined with group methods. The project method involves solving a problem. The solution
of the problem involves the use of a complex, a variety of methods, teaching aids, as well as the need
to integrate knowledge, the ability to use knowledge from various fields of science, technology, en-
gineering, and creative fields. The method of projects as a pedagogical branch assumes a common-
ality of research, search, versatile, problematic methods and tasks that are creative in their entirety.
The results of experimental work on the formation of design and research skills among students at
the M.Utemisov West Kazakhstan University

Teaching a foreign language is a complex and multifaceted process, with its own methods and
methods, which contributes to the effective use of language knowledge, skills and abilities within the
academic subject and beyond. For bachelor's students, the methodology of forming foreign language
communicative competence within the framework of design and research activities becomes espe-
cially successful. [9]

Experimental work to understand the level of formation of design and research skills among
students at Makhambet Utemisov West Kazakhstan University, 2nd year students took part in the
experiment, the main purpose of this event was to identify the level of readiness of students for design
and research tasks, independent or group search for a non-standard solution to the situation using
various resources or in a situation of limited choice.

The tasks were directly aimed at identifying the creative abilities of students, the level of de-
velopment of critical thinking and the degree of independence of students. The event was aimed at
the consulting role of the teacher, whose task was only to direct and prompt, but not to impose the
search for solutions in their own ways. It is these algorithms of actions that are key in the formation
of design and research skills, since in our work, design and research skills are understood as intellec-
tual and practical activities that are aimed at designing one's own research, its implementation and
evaluation of the results obtained.

A modern person should be able to navigate the endless flow of incoming information, be able
to choose only what is necessary and be able to use it. To determine its nature and significance, it is
necessary to gain experience in critical analysis, evidence of the propositions put forward. Based on
the level characteristics of design and research skills, as well as taking into account the age charac-
teristics of students, we have identified the criteria for the formation of design and research skills:

1) the interest of students in research activities and research objectives;

2) readiness to implement design and research skills;

3) the degree of independence of students in educational and search activities;

4) the manifestation of a non-standard and creative approach in solving tasks. [30]

These criteria are the basis for the identification of the levels of formation of design and research
skills of students:

1) adaptive level — the manifestation of the student's unstable interest in the proposed activity,
difficulties in completing tasks at different stages of the study, inaccuracies in presenting the project
solution, work under the clear guidance of the teacher;

2) productive level — the student shows interest in the proposed activity, has some skills that he
tries to show in working on the project, the research can be carried out with the help of a teacher,
shows a small degree of creativity in developing the project and presenting its results;

3) creative level — the student shows a high level of skills, cognitive and creative activity, orig-
inality and independence are used in the work on the project at different stages of research. [10]

One of the main elements of a person’s creative development is the ability to think critically, to
be able to present non—standard solutions to tasks. The student needs to be able to make a choice
independently, without relying on someone else's opinion and suggestions.

The main factor of project work is the manifestation of students' independence. It is a condition
of an active thought process, a volitional action, a manifestation of interest in cognitive search, which
means the development of the level of certain personality qualities, such as: will, cognitive activity,
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the need for new knowledge, independent search for new information. With the help of independence,
students have the opportunity to freely navigate in various situations, to show individuality in solving
their goals, to show the skills of analysis, systematization and planning of their activities without the
practical help of a teacher. [11]

In order to accurately determine the level of formation of design and research skills, it is possi-
ble to use the following diagnostic methods:

1) the teacher may carry out pedagogical supervision during the term and extracurricular activ-
ities using design and research activities;

2) the teacher must analyze the activities of students in these training sessions;

3) the teacher can develop and give questionnaires, questionnaires that will allow to assess and
identify the level of formation of certain skills: creativity, independence, the level of motivation for
academic research.

To identify the level of formation of critical thinking skills, students were given a task that is
aimed at showing the following qualities: the ability to analyze, compare and select the necessary
information. The students were given the text "Computers — New Era of Technologies”. Some sen-
tences were omitted in the text, students had to fill in the gaps and explain their choice. This text is
presented by us in Appendix No. 1. Through this task, students should manifest:

1) the ability to compare and select information;

2) the ability to build a logical chain of representation of statements;

3) the ability to express and defend your point of view. [12]

Having received the results after carrying out this task, we concluded that:

- four students completely lack the skill of critical thinking;

- six students showed an average level of critical thinking skills;

- three students showed proficiency in analysis, comparison, the ability to build a logical state-
ment and an independent search for a solution to the task.

Based on the obtained research results, we can conclude that a low level of critical thinking
formation affects the acquisition of research skills in English lessons. Critical thinking is high-level
thinking that allows you to question incoming information. [13]

At the lesson, the students were divided into two teams: 6 and 7 people. They were distributed
depending on the level of proficiency in a foreign language so that the forces in knowledge were
distributed equally in the teams. 5 stages were held for the warm - up:

1) Warming-up task. The task is to guess the words, because all letters are mixed, and to read
them aloud.

2) Answer the questions. Every player of your team must answer a question, nobody can help
him.

3) The next task: | will give you these cards; there are 14 irregular verbs in the box. Try to find
them.

4) The next task for you is to fill in the gaps. You will listen to the song by Louis Armstrong
and you will have sheets of papers with this song, but some words will be missed.

5) The next task is to find synonyms to the given words.

These tasks were done in order to prepare students for the most important thing - the beginning
of design and research activities. As expected, the students coped with the first five tasks quickly
enough, so there was more time left for the project.

The meaning of the projects was that the captains of the teams approach the host and pull out 2
topics out of 6 proposed. All of them are associated with a certain type of transport. Previously, in
English lessons, we covered this topic, the students were introduced to the modes of transport, briefly
discussed the advantages and disadvantages, their favorite modes of transport. The first team's modes
of transport were a bus (bus) and a train (train). The team presented schematically the type of
transport, pros and cons, explained whether they prefer and recommend this type of transport, ex-
pressing their ideas in full sentences.

The second team's modes of transport were a plane and a car (car). The team at Watman was
able to present photos of modes of transport by finding them via the Internet and having time to print
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them on a printer in the office. Next to them, in different colors, they painted the pros and cons, which
kind of transport each of the students likes and why.

In general, it can be concluded that the event was successful, since a game was used for the
initial warm-up, which allowed stimulating interest in working in a foreign language, during the tran-
sition to the main part, in which the guys showed their research and creative abilities, they were able
to develop and defend successful projects in groups. Each student tried to contribute to the event, the
students' interest in the topics was visible, as a result, the students did not remain indifferent to the
assigned educational task and offered many solutions to the problem. [14]

Summing up the results of this event, a special evaluation apparatus was created and used,
through which the levels of formation of design and research skills of students of the 8th grade were
determined:

1. Adaptation level (from 0 to 1 point) — 4 students, caused by insufficient level of formation
and proficiency in a foreign language, difficulties arose during the work due to lack of vocabulary,
errors in the construction of grammatical constructions, incorrect pronunciation of words.

2. Productive level (from 2 to 4 points) — 6 students, caused by some difficulties in the use of
vocabulary, rare mistakes in the pronunciation of words and the use of grammatical constructions,
independence of work is not fully manifested.

3. Creative level (from 5 to 6 points) — 3 students, practical absence of pronouncing errors,
correct and appropriate use of the studied vocabulary, rare errors in the construction of grammatical
constructions. The students had a huge number of creative ideas that they willingly offered, i.e. they
were leaders who took on the role of managing the process of research and project implementation.

Based on the analysis of the event, we identified the level of formation of design and research
skills among students of the 8th grade:

-20% of students have a high degree of formation of design and research skills;

-50% of students have an average level of formation of design and research skills;

-30% of students are at a low level of formation of design and research skills.

Based on the conducted experiment , the following conclusions were made:

- it is necessary to add more tasks to the educational project aimed at developing the creative
abilities of students;

-it is necessary to instill in students the habit of working independently;

-it is necessary to reveal the inner potential of each student, try to develop critical thinking;

- it is necessary to explain to students the importance of tasks on design and research activities,
because in the process of independent search for a solution, the student learns a foreign language
better.

After receiving the project topics, the students had a free choice of how to present their project.
The main task is to reflect the new vocabulary studied and demonstrate the correct construction of
grammatical constructions. On a separate table there were materials that students could use in their
presentation: pencil, felt-tip pens, watmans, scissors, glue, sheets, etc. Despite the limited time, the
guys used a lot of material and were able to present their projects in an interesting way.

Thus, the project activity or design method is a new, scientifically based method of educational
work, in which the student is the organizer, motivator, performer and controller of his educational
activity, which meets the requirements of the concept of modernization of the dynamically developing
Kazakhstan education.

Conclusion

Design and research activity is one of the important tools for obtaining information from stu-
dents in the course of independent research. The main purpose of design and research activity is
reduced to the active work of the student on the design of the study, its implementation and analysis
of the results. Project-research activity is of practical value in teaching English, especially in the
middle level of a comprehensive school. It is designed to master one of the main tasks of teaching
English - communicative competence, and also plays a role in the formation of a multifaceted per-
sonality. The feeling of success associated with the successful implementation of a research project
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increases the interest of students in a foreign language, and hence the level of their intrinsic motiva-
tion.

After analyzing the role of design and research activities in the development of foreign language
communicative competence (in the aggregate of language, speech, social, sociocultural, compensa-
tory and educational and cognitive competencies), it seems possible to conclude that the development
of research projects in English lessons should become one of the most important teaching aids. The
teacher needs to pay special attention to this type of activity, which involves the active introduction
of developmental tasks, taking into account their practical value and relying on the age characteristics
and interests of students. The importance of the introduction of this educational technology at the
middle stage of training is due to the fact that it is in the middle link that there is a clear formation
and mastery of the skills of using communication tools. During the performance of tasks, project
presentation, students master the technique of organizing research work, project implementation, pub-
lic speaking, which allows them to successfully develop "flexible™ skills (critical thinking, autonomy,
search for non-standard solutions, teamwork, etc.), which are in high demand in the modern labor
market.

At the same time, it is necessary that classes in design and research activities be systematic and
systematic, represent a graduated system where each new stage of research is carried out at a new,
more advanced level, but at the same time relying on previously acquired skills, developing them and
forming new ones.

The developed recommendations should become an effective tool for the competent organiza-
tion of design and research work in a modern educational institution.
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Abstract

The article deals with the problem of forming foreign language communicative competence of
university students. The notion of "communicative competence in a foreign language" is briefly char-
acterized. The article presents the necessity of formation and improvement of foreign language com-
municative ability as a whole of its components. The development of communicative skills in foreign
languages is considered.

Keywords: foreign language communication competence, foreign language teaching, students,
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In the context of Kazakhstan's active entry into the global economy and rapidly developing
industrial and scientific relations with foreign countries, one of the requirements for graduates of
higher education institutions is a working knowledge of foreign languages. All specialists with higher
education should know a foreign language and be able to communicate in it in all professionally
relevant situations and spheres of communication. [1]

Communicative competence is howadays considered to be an important competence not only
for specialists in humanities but also for technical specialists. Communicative competence ensures
successful performance of the main tasks of communication and self-realization of an individual and
is expressed in the mastery of language skills and compliance with certain socio-cultural norms of
speech behavior. [2]

It is the communicative skills, including non-verbal, that help university graduates consistently
communicate with others, organise and direct their activities, and fully realise their professional goals.
Communication skills are not only a requirement of the times, but also a prerequisite for successful
professional activity. In addition, it is a means of self-development of the future professional student's
personality, ""a way of contact with professional and universal culture, a component of social relations,
an indicator of intelligence". [3]

In the social development phase, future professionals are not only required to have advanced
knowledge and skills in their subject areas, but also to be proficient in foreign languages. Profession-
als acquire new information from foreign sources. Therefore, learning a foreign language will help
you get acquainted with the latest technologies and scientific approaches, education, scientific and
technological innovations, establish contacts with foreign partners, companies and educational insti-
tutions, as well as the level of professional competence of specialists. areas of professional activity,
such as increasing We are convinced that learning a foreign language is a need of modern society.

Foreign language learning for non-linguistic students has many peculiarities and many factors
need to be reconsidered. Students often see no point in learning a foreign language alongside their
professional studies and their motivation to learn a language is often very low. They see no point in
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learning a foreign language alongside specialised classes and their motivation to learn the language
is often very low.

The problem of developing foreign language skills of non-linguistic students has always at-
tracted the attention of researchers. With the development of social needs, the focus of practical for-
eign language education in educational institutions has changed and the development of foreign lan-
guage communication skills has become an urgent task.

The aim of this article is to clarify the content of the concept and structure of foreign language
communicative competence as well as to examine the peculiarities of its formation.

In modern language education, one of the important goals of foreign language teaching is the
development of communicative skills. However, the question arises what tools, methods and tech-
niques can be used to develop and assess levels of communicative competence. We have to under-
stand that the world of this century is radically different from the world of the last century. The level
of communicative competence should correspond to the level at which communication takes place in
modern sociocultural contexts.

The right level of communicative competence helps people to communicate and collaborate
effectively with people in all spheres of their lives. When the aim of foreign language education
becomes the development of communicative skills, foreign languages are no longer just an academic
subject, but also a means of enhancing cooperative relationships, achieving mutual understanding,
and enriching individual education. Communicative competence is what allows a person to integrate
into other cultures, to analyse, communicate and receive information, i.e. to carry out formalised
activities. The use of information and communication technologies not only implements the person-
centered principle of 21st century education, but also plays a great role in the formation of commu-
nicative skills. [8]

Many factors influence the development of a student's communication skills. The main ones
are internal and external factors. Internal factors include motivational domains, internal positioning
of the individual, self-development and formation, and the individual's sense of identity. External
factors include social conditions, i.e. the society in which a particular speech is used, its social struc-
ture, age, social status, level of culture and education, differences between speakers, such as place of
residence, and the context of communication, including differences. In their speech behaviour be-
cause Internal and external factors are interrelated, and external factors depend on internal factors and
vice versa. [5]

Today we are increasingly talking about the need to substantially update the content of foreign
language education, actively introduce modern competence-oriented techniques and methods that
help students to engage in practical communicative activities, practical acquisition of foreign lan-
guages, etc. Competence-oriented methods and techniques in foreign language teaching include pro-
ject methods, debating methods, case studies, role-playing games, using internet resources in foreign
language teaching. [4] Let us be specific. One of the modern methods of teaching a foreign language
is the project method. By the project method E.S. Polat understands how to achieve educational goals
through detailed development of tasks (techniques) which end up with quite real and concrete practi-
cal results, framed in some way. The results can be seen, understood and put into practice. This re-
quires the ability to think independently, to discover and solve problems, making full use of
knowledge from different fields, the ability to predict the results and possibilities of different solu-
tions, and the ability to build causal relationships. The project method always emphasises independent
activities, such as individual, paired or group activities that students carry out over a period of time.
The project consists of a topic, selection of ideas, identification of problems, discussion, organisation
of participants (formation of groups, distribution of responsibilities), implementation of the project
(search and discussion of information, selection of methods for project implementation), follows a
certain scheme of presentation, discussion and review. When using this technology in teaching a for-
eign language it becomes possible to shift the emphasis from various exercises to active thinking
activities of the students. Thus, the project method not only stimulates creative and student activity,
but also stimulates students' communicative skills.
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Next is the debate method as a method of organising competence-based learning. According to
S. I. Ozhegov's Dictionary and Dictionary of Borrowings, a debate is "a discussion, an exchange of
opinions at a meeting or conference". However, debate as a technique and method has its own spe-
cifics. Itis not just a free exchange of opinions about something. It is a discussion formalised accord-
ing to certain rules and of a framework nature. Here two opponents try to convince a third party (the
judge) of the correctness of their position. The aim of debate is to develop a full and comprehensive
understanding of the topic, to develop critical thinking and the ability to defend one's point of view.

The scheme for practising this method consists of identifying the problem (issue), discussing
the issue within the group or collective, presenting the team with a claim "for" - discussing the infor-
mation received, questioning, "against™ the claim Presenting the team with the information received
can be presented as discussions, questions, decisions, considerations, conclusions.

According to M. Kaneil, a component of foreign language communicative competence is dis-
cursive competence (ability to organise individual sentences into a coherent oral or written message
or discourse, using a variety of syntactic and semantic means), sociolinguistic competence (ability to
perform speech actions and discourse in accordance with the specific sociolinguistic context of for-
eign language communication) strategic competence (ability to choose appropriate discourse strate-
gies to enhance competence in foreign language. [6]

Conclusion

Acquisition of foreign language communicative competence will allow a future specialist to
perform various types of work with authentic professional literature, namely [7]:

e to understand and interpret the content, be able to retrieve necessary information, translate
or abstract the necessary material;

¢ to be able to communicate at the dialogical level within professional topics, as well as have
a coherent monological speech at the level of both independently prepared and unprepared statement,
understand the dialogical and monological statement within professional topics;

e to Master the skills of bilateral interpretation and translation;

¢ to know the basics of keeping business documents in a foreign language

e to use professional dictionaries and reference books;

e to be able to express oneself concisely and precisely in two languages;

e to be able to use the tools of modern information technology in communication and infor-
mation transfer.

Foreign language communication is possible if the subject is proficient in language as a means
of communication. The determining factor is the level of the subject's foreign language communica-
tion skills.

The process of developing communicative competence in a foreign language aims not only to
equip future specialists with systems of knowledge, skills and competences necessary for effective
communication in a foreign language, it should be aimed at forming and participating in a meaningful
and communicative position to enable self-determination. , self-development and self-improvement
in the educational space.
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Abstract

Project work is a set of interrelated tasks and activities planned by the teacher involving careful
independent work on a subject done by the students and intended to achieve a particular purpose and
produce something new. It helps to bridge the gap between | study and use of language. In the article,
theoretical foundations for project work are reviewed.The study was conducted within 3 weeks in a
Higher Pedagogical College named after Zh.Dosmukhamedov. The participants were first -year stu-
dents majoring in English. 30 students were asked questions about using project work and the results
revealed that the use of project work encourages learners to use the foreign language and motivates
them. Moreover, it develops the learners” the ability to cooperate together - because they often work

in groups on their project, and their sense for responsibility for their work

Keywords: Project work, educational process, learners

Over the past two decades, project work has been considered as those teaching methods which
are repeatedly discussed in publications on modern teaching methodology. In a world that is changing
very quickly, teachers are looking for a method which would meet all important requirements of the
education process. Project work in the language classroom is recognized as the opportunity for learn-
ers to develop their language skills. Haines (1989) argues that in the context of language learning,
projects are multi-skill activities focusing on topics or themes rather than on specific language targets.

[1]

In the Republic of Kazakhstan, the project activity of students began to develop and be studied
from the first days of the development of the sovereign stage of the country's development. [5]

Already in 2003, the Kazakh scientist Zh.R. Bashirova in her monograph "The development of
university education in the field of higher school teacher training" emphasized: "motivated inclusion
of students in the development of projects is currently an alternative way to comprehensively over-
come the shortcomings of traditional education and has a number of additional advantages"
(Bashirova, 2003: 53). She referred to the advantages of project-based training of students at the
university:

- "social orientation of project activity, which allows to implement projects that change the
appearance of the faculty and schools;

- the real involvement of students not only in the comprehension of their socio-cultural envi-
ronment, but also in the transformation of it;

- the ability to solve problems and implement ideas that are personally significant for students;

- obtaining real results of their work, their implementation in the life of the faculty and their
own [6]. Modern Kazakhstani scientists note the need for the formation of a "design style of thinking",
combining in this concept a system of theoretical and practical components of human activity, open-
ing everyone access to information resources of education, which allows to reveal, develop, realize
the creative potential of the individual (Kasen, Mynbayeva, Sadvakasova, 2013). [7]

Different types of projects allow students to use multiple modes of learning and they are related
to the linking of theoretical knowledge and practical actions. Types of projects suggested by W. H.
Kilpatrick [2] are presented in the drawing below.
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~— Making the theoretical plan real:
O ] ain < i writing a drama play, elaborating a
Q) (1) creative (constructive) script, roles distribution. staging the
2 play
— Providing the aesthetic satisfaction:
Q- F— (2) enjoyment (pleasure) giving reading a novel, watching a film, going
to a concert, listening to music
<
O Engagement in intellectual
N L considerations related to crucial social,
® v . (3) problem-related economical, philosophical. world-view,
b s religious, i.e. fighting the racist
CG discrimination. cn\‘homncnt protection,
o and similar
O — (4) clarifying learning —|_ Acquisition of particular abilities. i.c.

swimming, dancing, playing a musical
instrument. learning a foreign language

Table. 1 Types of projects by W. H. Kilpatrick [2]

To create research projects the learning group is divided into small groups/ teams that are al-
lowed to define their projects themselves with respect to their major. The use of cooperative learning
groups allows projects to be considerably more complex and elaborate than projects completed by
any one student. Project work requires that the participants work actively and commit themselves to
the project. To work jointly in a team means that students must learn to work together to take common
decisions and figure out how to share and coordinate work among them.

The project duration is usually several weeks. Students give their English teacher a quick pro-
gress report after each work phase has ended. In quick reports, the students describe what they have
done and learned as well as any problems and questions that may have arisen during their studying.
Acting as a facilitator, the teacher is responsible for offering the group the necessary attention. The
teacher’s role is to support and guide the work. The end result of the group work is a presentation and
a discussion.

The teacher evaluates the contribution of the students, that is, they assess individual students’
learning and performance in addition to the team’s output. Thus, the students get two grades (a group
grade, equally shared grade, and an individual one). There is also peer assessment which might im-
prove group and individual grades. The students assess the outputs of other students and groups by
giving bonus points to those they like most of all. [3]

Experimental

Methods: analysis, observation and survey methods were applied as the instruments to collect
the data.

As a teacher of English | tried to identify the impact of project work on my students’ learning.
First, within 3 weeks | conducted 2 lessons for 1 year students with the usage of project work.

Tasks

for our project work were taken from the book “Aspect for Kazakhstan 10 grade” and consid-
ered 2 of 4 aforementioned types of projects by W. H. Kilpatrick. They are :1) Creative project
work on the theme “Famous character in literature” and 2)Problem related project work on the
theme “How immigrants can become residents in our country”. Also it was important to fulfill all
the stages of project work so we followed detailed algorithm of work on the project from “Method-
ological recommendations on the organization of research and project activities of students” by Na-
tional Academy of Education named after 1. Altynsarin (see table2)

Table2
Stage of work on the pro- Students' activi- Teacher's activity
ject ties
o q 1. Preparation a) Discuss the topic of | Introduces the meaning of the
‘d @) definition of the topic and | the project with the project approach and motivates
g objectives of the project; teacher. students.
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b) selection of participants in
the working group.

Define the goals of the
project.
b) Form groups.

Helps in determining the pur-
pose of the project.

Helps in the formation of
groups.

2. Planning

a) identification of sources of
necessary information;

b) determination of methods
of collection and analysis in-
formation;

c) determination of the
method of presentation of re-
sults (project form);

d) the establishment of proce-
dures and criteria for evaluat-
ing the results of the project;
e) the distribution of tasks (re-
sponsibilities) among

the members of the working
group.

Form the tasks of the
project. Develop an ac-
tion plan.

Select and justify

the criteria for the suc-
cess of project activi-
ties.

Assign the responsible
at each stage, form

a responsibility matrix
and formalize it.

Offers ideas, makes suggestions.
Supervises the work of students.

3. Research

a) collection and clarification
of information (main tools:
surveys, observations,
experiments, etc.);

b) identification through
brainstorming (or other meth-
ods) and discussion of alterna-
tives that have arisen during
the implementation of the pro-
ject;

¢) choosing the optimal course
of the project;

d)step-by-step  implementa-
tion of research tasks.

The tasks of the project
are carried out in
stages. It is advisable to
make a calendar plan
and mark the comple-
tion of the work in it.

Observes, advises, indirectly
directs the activities of students.
Checks the calendar plan, noting
how each group is progressing in
completing the tasks.

4. Conclusions
a) information analysis;
b) forming conclusions.

They carry out research
and work on the pro-
ject, analyzing the in-
formation.

Design the project.

Advises, monitors the work
of students

/71



72

| international scientific conference. Tallinn. Estonia. 24-25.11.2022

5. Presentation (defense) They represent the pro-
of the project and evaluation | ject, participate in its

of its results collective analysis and
evaluation.

Each student presents
the results of their work
first in a group, then the
group presents to the
class.

Each student carries out
a self-assessment of the

Final stage

work performed.

[8]

After the final stage of project work 30 questionnaires were physically distributed to respond-
ents. The questionnaire was used to determine how project work affected respondents™ learning. To
collect data on project work usage, teacher asked participants to fill out a questionnaire.

Results

During direct observation of the lessons with the usage of project work and after interviewing
students on their views on project work, we can clearly see that project work had a positive impact
on the students™ learning. Although most of the students encountered difficulties in organizational
and preparatory stage, they admitted that while working on projects, they had an opportunity to prac-
tice and learn English language and at the same time they gained a lot of new information and devel-
oped various important skills. It should also be mentioned that most of the students had better marks
for making a project in comparison with marks they obtained during other activities.

Conclusion

The application of the project method in students” education has a great significance for their
development as well as the act of knowledge acquisition and use. The greatest advantages of this
method were presented in the first part of the article. [2]

Also in experimental part we attempted to examine the impact of project work on educational
process by conducting lessons with the usage of project work and interviewing students after the
completion of the experiment. The results showed that project work has a lot of advantages like the
opportunity to gain a lot of new information and develop various skills of the students.

However, this study has its limitations that may affect the validity of its results. First, only first
year students participated in our lessons and took part in the survey . The findings of this study,
nonetheless, provide informative and valuable insights into how the project successfully implements
various forms of organization of educational activities, during which students interact with each other
and with the teacher, whose role is changing: instead of a controller, he becomes an equal partner and
consultant .In project work, the whole process is focused on the student: first of all, his interests, life
experience and individual abilities are taken into account here.

In conclusion, we can say that project work plays significant role in the educational process and
it should be a mandatory and significant part of professional education in all colleges and universities
of our country, training future specialists for practical activity
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Abstract

Content and Language Integrated Learning (CLIL) technology is one of the types of bilingual
education and it is successfully applied in educational institutions in European countries. The tech-
nology of bilingual education CLIL makes it possible to go beyond the traditional curriculum, allows
you to expand the cultural horizons of the individual, improve the quality of education, both subject
content (mathematics) and a foreign language (English language), accelerate the development of stu-
dents' professional skills, and also opens up new opportunities for them to continue their education
and work. For the effective implementation of CLIL, specific organizational and pedagogical
conditions are necessary, since it is needed to pedagogically manage English language while teaching
mathematics. In this study to analyze the improvements of students’ cognitive skills, by using English
language while teaching mathematics, was used qualitative approach. 60 students with elementary-
intermediate levels of English language and 2 teachers of mathematics with an upper-intermediate
(B2) level of English language were participated in held lessons/classes.

AHHOTaNuA
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TexHOJI0THs HHTErPUPOBAHHOTO TpeaMeTHO-s13b1koBOro ooyuenwus (CLIL - Content and Lan-
guage Integrated Learning) siisieTcsi OHUM K3 BHIOB OMJIMHTBAJIHHOTO OOpa30BaHMS U YCIICIIHO
MpUMeHsieTcs B y4eOHBIX 3aBeeHUsIX B cTpaHax EBpormbl. TeXHOMOTHs OBYSI3bIYHOTO 00pa3oBaHUs
CLIL no3BoJsieT BBIATH 332 paMKH TPaIUIMOHHON y4eOHOW MpOrpamMMbl, PACIIUPHUTh KYJIbTypHBIC
Kpyro3op JHYHOCTH, TMOBBICUTh KauyeCTBO 0Opa3oBaHHUs, KaK MPEAMETHOTO COJEp>KaHus
(MaTemaTuka), TaKk W HWHOCTPAHHOTO si3blKa (AHIJMHUCKUIM SI3bIK), YCKOPUTH pPa3BUTHE
npoeccnoHaNbHBIX HABBIKOB CTYJIEHTOB, a TaKXKE OTKPBIBACT JJISi HUX HOBBIE BO3ZMOXKHOCTH JJIS
MPOJOIDKEHHS UX 00ydueHuit u pabotsl. s s dexruBnoi peanuzanuu CLIL Heo6XoanMel ocoObie
OpraHMU3alMOHHO-TIEJaTOTMYECKUEe YCIOBHs, TaK KaKk HEOOXOAMMO Telarorudyecku YIpaBisiTh
AHTTIUICKUM SI3BIKOM TIpU OOy4YEHHHM MaTeMaTHkKe. B 3TOM MCclieoBaHUU IS aHAIH3a YIIYqIIeHUS
KOTHUTHUBHBIX HABBIKOB Y4Yall[UXCS MpPH HCHOJIB30BAHUU AHIJIMICKOTO $S3bIKa MpU OOy4YeHUU
MaTeMaTHKe ObLI MCIIOJIb30BAaH KAaYECTBCHHBIN MOAXO0/A. B MPOBENCHHBIX ypOKaX MPUHSIIN y4acTHE
60 ydammxcs ¢ Ha4aJbHBIM - CPEIHUM YPOBHEM BIIAJICHUS AHIVIMUCKUM SI3BIKOM U 2 Y4YHUTENSA
MaTeMaTHUKHU CO 3HAHWEM aHTJIMICKOTO s3bIKa Ha YPOBHE BhIIIE cpeaHero (B2).

AHngarna

[Monpik-Tinmik Kipiktipin okeiTy Texnosorusicel (CLIL - Content and Language Integrated
Learning) xoc Tinai Oimim Oepyain Oip Typi Oonbin TaObutansl skoHe Eypoma enaepiHiH OKy
OpBIHIAPBIHAA TaOBICTHI KoyTnanbuiaabl. CLIL-niH exi Tinae OiaiM 6epy TeXHOIOTHACKH JICTYPIIi OKY
OargapiaMachbiHBIH IIEHOEPIHEeH IIbIFyFa MYMKIHIIK Oepesi, eKke TYIFaHbIH MOJIEHU ON-epicCiH
KeHelTyre, OuriM Oepy camachlH, MOHIIK (MaTeMaTWKa) Ma3MYHBIH, COHBIMEH KaTap LIeT TUTiH
(AFpUTIIBIH TiN) A€ apTThIPyFa, CTYACHTTEPIIH KOCiOM JaFAbUIapBIH JAMBITYIbl JKEICIICTYTre
MYMKIiHJIIK Oepe/ii, COH/aif-aK OJIapAbIH OKYbI MEH JKYMBICHIH KaJFACTBIPY YIIiH )KaHa MYMKIHIIKTED
amangel. CLIL Tuimzi sky3ere achIppUlybl VIIH apHaibl YHBIMIACTHIPYIIBUIBIK-TIEIATOTMKAIBIK
Karmal KaxeT, ce0ebi MaTeMaTHKaHbl OKBITY Ke3iH/e aFbUIIIBIH TiTIH MeJaroruKaiblK TYPFBIIaH
Oackapy KaxkeT. byn 3eprreyne mMareMaTHKaHbl OKBITYAA aFbUILNIBIH TUTIH KOJJaHy OapbIChIHAA
OKYIIBIIAP/IBIH TAaHBIMIBIK JIaFIBUIAPBIHBIH JKAaKCAPYbIH Talay YIIH Camaibl 9iC KOJIJAHBUIIHI.
Cabakrapra aFpUIIIBIH TUTIH OacTanmkbl-OpTailia JAeHreiine mMeHrepren 60 OKyIIbI >KOHE aFbUIIIBIH
TIIH opTajiaH >xorapsl (B2) nenreiise OieTiH 2 MaTeMaTHKa MyFalliMi KaTbICTHI.

Keywords: CLIL (Content and Language Integrated Learning), teaching mathematics by using
English language, lesson/class.

Karouessbie cioBa: CLIL (Content and Language Integrated Learning), o0yueHue MmaTemMaTHKe
UCIOJIB3YS] AHTTIMICKUH SI3BIK, YPOK.

Kint ce3nep: CLIL (Content and Language Integrated Learning), AFpUIIIBIH TUTIH KOJIJJaHA
OTBIPBIN MaTeMaTUKaHbI YHpPETy, cabax.

Introduction

At the present time in Kazakhstan flourishing teaching subjects at schools and universities in 3
languages, which are Kazakh (first L1), Russian (second) and English (third L2) languages. Integrat-
ing English language for teaching subjects (contents) is more concerned, due to Russian language
commonly spoken by most of Kazakhstan people. Hence, the CLIL technology is used more with
English language and it is getting integrated in our schools and universities.

The term CLIL was first used by D. Marsh in 1994. According to D. Marsh, Content and
Language Integrated Learning (CLIL) can be used in cases where disciplines or certain topics within
disciplines are studied in a foreign language and two goals are pursued: studying the content of this
academic discipline and simultaneously learning a foreign language [2].

More than 40 definitions of CLIL are used in modern European scientific and methodological
literature. For example, the European Commission considers CLIL as a concept in which a foreign
language acts as a learning tool [1].

In the Cambridge textbook on TKT (Teaching Knowledge Test) several definitions of CLIL are
given [4]:
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1) technology of learning, the main components of which are languages, intercultural
knowledge, understanding and skills, as well as preparation for internationalization and improvement
of learning as such [6];

2) a content-oriented teaching method, the purpose of which is to study a subject and a foreign
language at the same time;

3) a general term used to characterize bilingual education programs;

4) developing technology of teaching and learning subjects through a non-native language
(TKT: CLIL Handbook).

Materials and types of research

The purpose of the study to teach mathematics effectively while it will be carried out in stu-
dents’ non-native language. There have been several difficulties regarding the language in general,
because it is not their native language and the mathematics students are tend to have more analytical
mindset. The subject content, which is mathematics, in CLIL technology is more important than the
language content, however to explain the terms and formulas teacher should have a proficiency level.
As a result without understanding the mathematical language in English a lesson/class could not car-
ried out.

Research questions

Here are few questions to guide the research:

1. What are the two general steps of starting teaching mathematics in English by CLIL tech-
nology?

2. What are students’ test results on the materials that have been taught?

3. What are the pros and cons of the CLIL technology?

Participants

Two full-time mathematics teachers and sixty students from Mathematics departments of our
university were participated in this study. A test was held at the end of those lessons/classes.

Tools

The tools for this research are the syllabus and a test questions and tasks. First, the study was
performed by two general steps: first step — two teachers took 8 lessons/classes from syllabus for their
own mathematics subjects that were stated by university guidelines; second step started with teach-
ing the basic terms of mathematics and the specific terms to the 8 lessons/classes that have been
chosen to be taught in a lesson/class. Second, at the end of the lessons/classes students took a test on
the materials that have been taught. Third, the discussion of the CLIL technology was held the state-
ments of its pros and cons were made.

Procedure

Two mathematics teachers set to teach by the Mathematics Department of our university with
upper-intermediate (B2 by CEFR — Common European Framework of Reference for Languages)
level of English language. They chose and translated 8 topics for 8 lessons/classes and performed
them by the curriculum. At the beginning both teachers taught basic terms of mathematical language
in English. Two lessons from syllabus were performed in referencing their foreign colleagues, they
used interactive board and played the videos of teaching chosen mathematical topics on YouTube by
the American/British/Canadian mathematics teachers.

At the end teaching students took a test according to their studied materials. A test comprised
of forty questions thirty of them were about the basic and specific mathematical terms and ten ques-
tions were mathematical tasks in English.

For example,

Q8. What is the English equivalent of “kBaapaTHble ypaBHEHUS

A. cubic equations
B. quadratic equations
C. cubic expression
Task 4. Evaluate the following indefinite integrals. Check your answer by differentiating:

f(8x3 —s) dx .
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The pros of the CLIL technology in binary lessons of mathematics and English language was
that it resulted in forming students’ understanding mathematical terms and task sentences in English.
It will be quite beneficial if they are going to get the master’s degree in the future.

And the cons was that mathematics is an exact science, and while it was possible to teach and
explain in native language, but it was difficult in English. The linguistic part of this technology was
strenuous for students with mathematical mindset.

Providing the necessary support was quite a challenge for the CLIL teacher, since each student
needed different help at a certain stage of learning. They might need more support in one subject and
less support in another.

The results obtained

The English language levels of sixty students were varied between elementary (A2) and inter-
mediate (B1) levels. Consequently, the results were varied too. All of them got good results in solving
tasks, however only seventy percent of students succeeded in answering the questions.

Research results

The teachers followed the syllabus by curriculum. They carried out the lessons/classes by trans-
lated materials and by referencing to their foreign colleagues, using their teaching videos. The mate-
rials were as follows:

1. Theoretical knowledge of the topic;

2. Discussion of terms;

3. Tests and quizzes;

4. Tasks.

The teachers both considered the lessons/classes that it can be burdensome and enjoyable at the
same time. Burdensome, hence it was teaching students their major subjects in not their native lan-
guage, but they enjoyed opening new perspective in their teaching. They said that starting the lesson
was a bit stressful. They were worried about how their abilities would further and would it reach the
edge.

The students who achieved good results 70% at their test were students with higher level of
English language, however others 30% were not fallen behind. To solidify their knowledge they took
online quizzes between lessons and discussed the occurred problems in solving the tasks.

They have learned plenty resources of knowledge such as:

1. Mathematical textbooks/handbooks written in Russian/English languages;

2. The online English speaking mathematics teachers and their content on the Internet;

3. Solving mathematical quizzes in English.

Discussion

Research question Nel. What are the two general steps of starting teaching mathematics in Eng-
lish by CLIL technology?

According to the study there are two general steps, they are addressed as general because they
can be applied to every subject in content-language integrated learning. There is already established
syllabus to the subject in native language in every university. It was needed to translate the materials
that used by teachers in Kazakh language, to find materials in English language which already written
and used by foreign colleagues. They were combined and performed by teachers.

Research question Ne2. What are students’ test results on the materials that have been taught?

The overall results were actually good. Most of mathematical language consists of formulas
and solving tasks was not difficult for the students. The strenuous part of learning mathematics in
English was the terms, mostly the specific ones. They should pay attention to learning the terms.
Then they will achieve good results in given tests.

Research question Ne3. What are the pros and cons of the CLIL technology?

The CLIL technology is used in our private schools where the subjects taught in 3 languages
(Kazakh, Russian, English). For students who will graduate from private schools it will not be hard
to study in experimental lessons that performed in this research. But for students who are graduating
from general schools, it is going to be difficult. The most pros of the CLIL technology are that there
are generous loads of materials on the Internet that can be used in lesson/class. The most cons of the

77



/8

| international scientific conference. Tallinn. Estonia. 24-25.11.2022

CLIL technology is the language barrier. If the students are able to step over this barrier, then they
achieve great results in their field.

Conclusion

Teaching mathematics by using English language in CLIL technology can be achievable in
universities with students who have basic levels of knowledge in English language, for example the
universities that provide teaching in trilingual (Kazakh, Russian, English) and in universities with in-
depth studying English language. Our educational system provides teaching English language from
third grade till the end of school, however teaching mathematics in every language is difficult, due to
terms and academic words. Hence, there is more pressure for teachers who are going to teach math-
ematics in English language rather than for teachers who are teaching in native language.
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Abstract

The article presents the results of complex field studies of oil wells and formations of the
Altyguyi field in order to establish gas dynamic parameters, as well as to study their gas condensate
characteristics. The main attention in the study of wells and reservoirs was paid to a more accurate
determination of the initial value of reservoir pressure, temperature, bottom-hole pressure, oil density
and pressure recovery curve, which were carried out under various operating modes of wells. In ad-
dition, the main attention in the study of the well and reservoir was paid to the separation of conden-
sate and water from products, as well as work on measuring the determination of the amount of con-
densate extracted from 1 m3 of gas carried out at a complex field installation equipped with mobile
block separators. And also the results of complex studies for the period of exploratory drilling and
testing of the productivity of drilled gas condensate wells, in steady-state modes of liquid or gas
filtration are presented. The results of the conducted studies are necessary for the identification of
operational facilities, their drilling systems, taking into account the need for DC operation in wells.

Based on the results of the conducted research, the justification for the allocation of operational
facilities, their drilling systems, taking into account the need for dual completion (DC) in wells, was
carried out.

Keywords: flow rate, condensate, barometric, bottom-hole zone, pressure recovery curve
(PRC), filtration mode, hydraulic conductivity, separator, oil, stationary mode.

The determination of the initial indicators of wells and formations at the Altyguyi deposit was
achieved using the method of steady-state sampling, which, even under steady-state filtration regimes
in the bottom-hole zone of the formation, were carried out in order to establish the gas-dynamic pa-
rameters of the formation and wells, to study their gas-condensate characteristics.

The filtration mode was changed by selecting the diameter of the fitting at the wellhead.

The duration of operation in oil and gas wells for at least 24 hours and for gas condensate wells
in each mode was from 5 to 24 hours. The measurement on each mode began after the full stabilization
of the wellhead pressures of Puut and Pannul.

The measurement of reservoir and bottom-hole pressures and the recording of the pressure re-
covery curve were carried out with deep pressure gauges of the MGN2-800kgs/cm? type and MSU-
1-100-160 and in some places with electronic geophysical devices "Granite" and "Sakmar".

The necessary indicators for calculating the determination of the daily gas flow rate were car-
ried out using a separator of the PBS-350/64 type with a measuring diaphragm with a diameter of 50
mm.

Measurements of the daily gas flow rate were carried out using a complex field installation
equipped with a separator of the "Demag" type and flow meters of the DSP-0.063 and DPS-1.6 types.

The parameters for determining the gas flow rate were calculated using 4- or 2-inch diaphragm
meters of critical gas flow (DICT) [1].

Wellhead pressures (Pour and Pannui) Were recorded with model pressure gauges of the MO type
at 250, 400 and 600 kgf/cm?, accuracy class £ 1, + 0.6% and = 0.4%.
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Bottom-hole and reservoir temperatures are determined by thermometers with mercury col-
umns of the TP-7 type.

In some facilities, it was not possible to close the well to the reservoir pressure value due to
technical reasons. In these circumstances, the reservoir pressure was determined by the experimental
method [2].

Application of the method under steady-state filtration conditions of products in the bottom-
hole zone of the formation for trial operation (with a change in mode), complex hydrodynamic studies
were carried out in 17 objects, 16 wells, in an amount of 22 times. Only on 6 wells (NeNe12, 19, 107,
108, 111 and 112), measurements of the daily flow rate were carried out, and in 4 wells (NeNe. 7, 21,
105 and 107), a one-time measurement of reservoir and bottom-hole pressure was carried out. At oil
well sites Ne 2 and Ne. 7, the study was carried out by the method of normalizing the fluid flow —
pressure recovery curve (PRC). As a result of processing the obtained materials, the coefficient of
hydraulic conductivity and permeability of the formation was calculated by the Horner method. The
obtained results of the development, measurements and their definition are given in the table 1.
Graphs of the pressure recovery curve are shown in Figures 1 and 2.

Table 1
The results of hydrodynamic studies at the wells of the Altyguyi field
Coefficient
Well Perforation Fitting
num- | Horizon | "o o diameter | capacity Hydrocon- | Permea- Note
ber (m) Ka/crm? ductivity bility
(m) ( g ) (SP) (mD)
Research in order
5 - - -
6 - - -
8 - - -
- 0,1807 4.4 14,52
Repeated research
6 - - -
5 - - -
1(1) NKo 3670-3680 4,8 - - -
5,6 - - -
6,4 0,264 6,43 21,2
4 - - -
5 - - -
2(1) NK o 3608-3618 10.10n 34,34 on
6 0,9043 PRC PRC
4
5
3(1) NK o 3732-3738 5 0171 22 231
4,8
4 | NKo | 37283740 |2
6,4 1,1107 27,1 74,53
4 - - -
4,8 - - -
7(1) NK o 3746-3750 22,03 0n 93,4 on
3,1 0,8493 PRC PRC
6,3 - - -
10(1) NK o 3653-3662 8,0 - - -
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Fig. 1. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during
the study of production well Ne 2 of the Altyguyi field
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Fig. 2. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during
the study of the 11-th object of the exploration well Ne 7 of the Altyguyi field

The specific gravity of Altyguyi oil in comparison with the oil of other fields in the Southwest-
ern part of Turkmenistan is very heavy (0.910 g/cm?®) and has a lot of paraffin in its composition. In
the process of oil extraction, the paraffin contained in the product freezes due to a decrease in tem-
perature at a depth of 800-1000 meters. In this regard, the freezing of paraffin leads to a decrease in
the inner diameter of the tubing, an increase in downhole pressure and a decrease in daily oil produc-
tion [3]. This phenomenon has the opposite effect on determining the productivity coefficient of the
well and the exact calculation of some reservoir indicators.

Before conducting hydro and gas dynamic studies, it is recommended to clean the inner walls
of the tubing from the layers of paraffin.

Taking into account the above, the proposed values of the initial reservoir pressure and temper-
ature of the NKy oil horizon are assumed to be the values of the accurately performed measurements
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of the 11-th object of well Ne 7 - 643 kgf/cm?® and 87 °C.

To study the indicators of a gas condensate field and to determine the amount of condensate
released from 1 m® of gas, as well as conducting gas-hydrodynamic studies in productive wells and
formations, were performed by methods and instruments that were used in gas-hydrodynamic studies
in oil horizons.

In some wells, for technical reasons, the reservoir and bottom - hole pressure was determined
by the barometric formula on uncovered

and not lowered depth gauges: Poh. = Poannup €

The separation of condensate and water from the products, as well as work on measuring the deter-
mination of the amount of separated condensate from 1 m3 of gas, was carried out at a complex
field installation equipped with a mobile block separator of the PBS-350/64 type and a separator of
the DEMAG type.
In general, during the period of exploratory drilling and testing of the productivity of drilled gas
condensate wells, complex studies were carried out in 11 objects of 5 wells in the established modes
of liquid or gas filtration (Ne 2, 5, 102, 1, 20). In three wells (Nel, 2 and 101), 4 comprehensive studies
were carried out on unsteady filtration modes (pressure recovery curve) [4].

The result of working off the PRC for production well Ne 101 is shown in Fig. 4.

140000

120000 ®

100000 ®

0 0,5 1 1.5 2 25 3 35 lgt. 4 4,5
Fig. 3. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure for
production well Ne 101 at the Altyguyi field

To determine the initial reservoir pressure and temperature of the NKzq4 horizon, the average
reservoir pressure values of 517 kgf/ cm? and 87 °C are proposed, which were obtained during the
study of the NK7q4 horizon of the Il object of well Ne 2 and the | object of well Ne.5.

Considering the close location of the NK7q and NKg horizons (about 30 m.), the reservoir pres-
sure and temperature were assumed to be P = 517 kgf/cm?, T = 87 C. Work on the determination of
condensate indicators and the study of thermodynamic characteristics of wells and reservoirs for both
horizons was carried out jointly.

Gas condensate wells and reservoirs were studied in three stationary filtration modes [5].

The results of gas dynamic studies and determination of the amount of condensate released
from 1 m® of reservoir gas (gas condensate factor - GCF) are shown in Table 2.
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mations at the Altyguyi field

Table 2

The results of field studies to study the gas condensate properties of wells and for-

. Fitting Operatlon Condensate Molecular
Ne well Horizon . Perforation diameter in the output weight of
interval, (m) mode 33
(mm) (cm®/m?) condensate
(hour)
1 2 3 4 5 6 7
12 24 2419 | 1814 -
10 15 157,4 | 118,4 -
- - - - 151,5
1(10) NKs 3616-3625 8 8 114,7 | 88,6 -
9,5 24 11,7 9,6 -
8 15 13,9 11,4 -
6 15 15,5 12,7 -
- - - - 150
10 24 -
8 18 NKH -
1(1+11) NK g+ NK 3512-3522 6 16 productive -
9 3670-3680 - - -
6 24 NKH -
8 22 productive -
10 20 -
8 24 64,6 56,2 -
2(111) NK7q 3512-3522 1 52 - 605 159
8 22 - 29,6 -
10 18 - 46,3 -
6,5 24 1075 | 93,4 -
8 18 97,2 81,6 -
9 15 99,8 86,2 -
2(111) NK7q 3512-3522 - - - - 159
9,5 22 14,3 13,1 -
8 17 12,9 12,0 -
6 15 23,4 21,5 -
10 20 111,8 | 102,8 -
8 21 118,6 | 104,4 -
6 15 113,1 | 101,8 -
- - - - 1445
9,5 20 10,6 8,7 -
8 21 12,8 10,5 -
5(1) NK 7d 3618-3624 6 15 16,2 13,2 -
- - - - 153,5
8 24 50,9 43,8 -
- - - - 149
12 24 - 51,4
8 21 - 46,9
10 16 - 46,3
101 NK 8 3564-3566 12 24 - - -
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10 24 - _ .
8 16 - - :

9,5 22 - - -

20 (111) NK 8 3950-3958 8 17 - - :
6 15 : 5 .

The results of hydro - gas dynamic studies of wells and formations of gas condensate deposits

were processed using a two - term formula:
P?es. = Pg—h = aQZ +b- Q%l

where: Pres. and Py.n - respectively, reservoir and bottom-hole pressure, kgf/cm?;

Qq is the flow rate of separation gas, thousand m®/day;

a and b, respectively, are the coefficients of filtration resistance, depending on the parameters
of the bottom-hole zone of the formation and the design of the well bottom.

The flow rate of the reservoir fluid Qres1i is calculated using the following formula:

sat
+G
_ C. eqv.
Qres.fl. - Qs.g. + B

10°
Qres 11 - reservoir fluid, thousand m®/day;
Qs -flow rate of separated gas, thousand m*/day;

2! _saturated condensate flow rate, m3/day;
Gegqv Is the calculated gas equivalent of the transfer of the liquid phase (condensate) to the gas
phase.
The gas equivalent is determined by the formula
Gy, = 23342 pI M,
Here p and M are, respectively, the density and molecular weight of the Cs. fraction.
The value of the molecular weight (p) of the Cs.p fraction is calculated by the formula
o 44.29(p2+0004)
1034-pt

where QI is the density of stable condensate.

Tables 3, 4 and 5 show the values of reservoir and well parameters determined when processing
the results of gas-dynamic studies and the output of stable condensate for the studied objects.

Table 3
The results of calculations of studies to study the gas condensate properties of wells and
formations at the Altyguyi field

: Reservoir Reservoir Stable
. Perforation Type of condensate
No well Horizon . pressure temperature
interval, (m) research (kgficm?) (°C) output
(cm3/m?3)
initial 496 84 119
(1) NKe 3616-3625 regular 452 89 11,4
3512-3522 regular 452 91 -
LI+ | NKetNKs | 36703680 regular 308 88 i
regular 510 81 86,2
2(111) NK 74 3512-3522 regular 490 87 12
regular 471 82 56,2
regular 270 81 60,5
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regular 524 84 103

) regular 487 90 8,7
5(1) NK 74 3618-3624 reqular 126 o 138
regular 274 84 51,4

) regular 400 96 4
20 NKe 3950-3959 regular 336 87 96,1
101 NKg 3564-3566 regular 358 78 85,6

Table 4

The results of calculations of studies to study the gas condensate properties of wells and
formations at the Altyguyi field

Filtration Absolutely | Coefficient of Filtration

Ne well Horizon Perforation resistance free gas flow | gas conduc- coefficient
B interval, (m) coefficient rate (thou- tivity (mD)

a b sand m/day) (m/sP)

57,7 0,38 732,3 7,87 26,2
1(1n NKs 3616-3625 137,6 | 0,243 677 34 11,2
3512-3522 86,1 0,411 713 5,37 8,1
1(1+1) | NKgt+ NKo | 3070 3680 [11.0 | 0423 4607 417 659
92,5 0,1 1205,5 473 14,2
2(111) NK 74 3512-3522 37,9 0,112 1304,3 12,1 36,3
67,8 | 0,0123 921,2 6,6 20,0
187,8 | 0,194 800,4 2,42 12,1
5(1) NK7 | 3618-3624 o> | 0111 | 11448 >.74 287
93,1 0,0144 725,1 49 24,4
20 NKs 3950-3959 134,4 | 0,784 303,2 3,4 12,8
101 NK g 3564-3566 84,2 0,327 510,4 53 79,7

The proposed indicators of stable condensate yield are accepted along the horizon of NK 74 -95
cm?®/t3; along the horizon of NKg-118 cm?®/t.
According to the results of measurements, an accelerated drop in reservoir pressure was re-
vealed at the beginning of the operation period [6].
Despite the short period of the start of operation of gas condensate reservoirs, the results of
measurements revealed an accelerated drop in reservoir pressure.
For example, well Ne2 was put into operation in 2009 with an initial reservoir pressure of 510
kgf/cm?. In 2010, the reservoir pressure was measured at 490 kgf/cm?, and in 2014 it was 270 kgf/cm?.

Table 5

The results of the study of the field determination of the properties of stable condensate

Condensate OUtpUt from 1 The rate of entry of
Nowell | Horizon | . Perforation |  Fitting m® of resgrv%ir gas, the fluid into the bar-
N interval, (m) | diameter (cm*/m°) rel is tubing
(mm) intense stable (m/sec)

10 157 118 4,95

9,5 12 10 4,5
1(11) NK 3616-3625 10 A light hydrocarbon is oil. The specific gravity is
0.8455 g/cm?®. Due to the high gas factor, calcula-

6 tions were carried out on gas.
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8 97 82 4,1

2(11) NK 74 3512-3522 8 13 12 43
8 65 56 3,5

10 - 60,5 4

8 119 105 41

5(1) | NKw | 36183624 — o = 55
10 - 46 4

20 NK g 3950-3959 8 - 4 .
12 - 55 4

101 NK g 3564-3566 10 - 83 4

Well Ne 1 in the gas condensate facility of the NKg horizon was put into operation during de-
velopment with an initial reservoir pressure of 496 kgf/cm? in 2009. In 2014, when measured, its
readings amounted to a drop to 306 kgf/ cm?.

We believe that the reason for the low values obtained during the study is not the creation of an
appropriate regime for the separation of products.
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THERMODYNAMIC ANALYSIS OF FLOW CONDITIONS OF THE SOLID-PHASE
PROCESS OF IRON CARBURIZATION CARBON IN DIRECT REDUCTION FROM
WUSTITE

Panteikov S.P.
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Kamianske, Dnepropetrovsk region, Ukraine

TEPMOJJMHAMHWYECKHWI AHAJIN3 YCJIOBUM MPOTEKAHUS TBEPJJO®A3ZHOI'O
IMPOLHECCA HAYIVIEPOXKUBAHMUSA KEJIE3A YI'JIEPOAOM ITPHU ITPAMOM
BOCCTAHOBJIEHUH U3 BIOCTUTA

IHanTeiixkos C.II.
Jlnenposckuti 2ocyoapcmeeHHblll mexHUYecKull yHugepcumenn,
2. Kamencxoe, [{nenponemposckasn obracmeo, Yxpauna

Abstract

The article presents the results of a thermodynamic assessment of the possibility of chemical
reactions of carburization and direct reduction, followed by carburization of solid iron from wuestite
with the help of solid carbon. The purpose of the work is to find, using expressions for calculating
the numerical values of the Gibbs free energy depending on the temperature, which were derived by
the author in the work, the numerical values of the boundary temperatures, above which the chemical
reactions of the process of carburizing solid iron with solid carbon are thermodynamically possible.

AHHOTAIUA

B cratne MMPUBCACHBI PE3YyJIbTAThI TepMOHHHaMquCKOﬁ OLCHKHU BO3MOYKHOCTH ITPOTCKAHHA
XUMHUYCCKUX peaKIII/Iﬁ HAYTJICPOXKUBAHUA W IIPAMOro BOCCTAHOBJICHHA C IOCICAYHOUIUM
HAYTJICPOKUBAHUCM TBép,[[OI‘O JKEJI€3a U3 BIOCTUTA C ITIOMOIIIBIO TBép,I[Ol“O yriepoaa. HGJ'IBIO pa6OTBI
ABJISICTCS HAXO0XIACHUC C ITOMOIIBIO BI)Ipa)KeHI/Iﬁ JJISL pvaéTa YUCJIECHHBIX 3HAa4YCHUU CB06OI[HOI\/'I
OHEpPIruun I'n606ca B 3aBHCHUMOCTH OT TEMIICPATYypPhbI, BBIBCACHHBIX B pa60Te ABTOPOM, YHCJIICHHBIX
3HAQYEHHUI I'PAHWYHBIX TEMIIEPATyp, BBIIIE KOTOPBIX IMPOTEKAaHWE XMMHYECKUX PEaklMi Iporecca
HAaYTJICPOXKUBAHUA TBépI[OFO JKEJIe3a TBép,Z[BIM yriiepoaoM TCpMOAUHAMUYCCKHA BO3MOKHO.

Keywords: thermodynamic analysis, chemical reaction, wustite, solid carbon, reduction, car-
burization, solid iron, Gibbs free energy, enthalpy, entropy, boundary temperature.

KiaroueBblie ciioBa: TepMOI[I/IHaMI/I‘-IeCKI/Iﬁ AHAJIN3, XUMHUYCCKasd pCeaklusd, BIOCTUT, TBép,I[LIfI
yIJIepos, BOCCTAaHOBJIEHUE, HAyTJepoXXHBaHHE, TBEPAOE Kene3o, cBoOonHas sHeprusi ['nbbca,
OHTAJIbIIUSA, DOHTPOIIHSA, 'PAHUYHAA TEMIICpATypa.

BBeaenue

HayrnepoxxuBanue ikene3a — TEXHOJOTHYECKUU TMPOIECC BHECEHHUs yriepoja u3
yTIAEPOIOCOIEPKAINX KOMIOHEHTOB (JIPEBECHOTO YIS, KAMEHHOYTOJIBHOTO KOKCa, aHTpaIuTa,
rpaguTa W T.II.) B JKENE30 WM CTalb. Ha MexaHu3M HayrIepOXWBaHUs BIUSIOT CBONCTBA U
CTPYKTYpa UCXOJIHBIX MAaTEPHAJIOB, a TAKXKE TEMIIEpATyphl U JaBJeHUE rpoiiecca. B JOMEHHBIX meuax
HayTJIEpOKMBAHUE BOCCTAHOBJIEHHOTO JKEJie3a SIBIISIETCS OCHOBOM TEXHOJIOTMYECKOTO IMpoIecca
MPOU3BOJCTBA uyryHa. Heckonbko MHOW BapHaHT HayrjepoKUBaHHS >KeJe3a MPUMEHSETCS Mpu
[IEMEHTAIMM MMOBEPXHOCTHOT'O CJIOSI CTAJbHBIX M3JEIHi 3a CU€T noBeneHHUs (TIOBBIIICHUS) B HEM
MPOLIEHTA COJEpXKaHUS Yriepoda 10 HEKOTOPOTO HEOOXOAMMOIO YPOBHS B IENSX YBETUYCHUS
MMOBEPXHOCTON TBEPAOCTH, M3HOCOCTOMKOCTH, HECYIIEH CIOCOOHOCTH W TIpejesia YCTaJIOCTH IO
JIEHCTBUEM 3HAKOIIEPEMEHHBIX Harpy30K M T.I.

IlocTanoBKka 3agaun

B noMeHHOW meud W APYrUX BOCCTAHOBUTEIBHBIX arperarax Mpoleccy HayriiepoKUBaHUS
Keje3a MPEIIIeCTBYET MPOIeCC €ro BOCCTAHOBIICHUS U3 OKCHIOB JKeJe3a MIUXTHI, TPOUCXOISIIIHIA
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CTYIEHYATO — 33 CUET OTLICTUICHHSI KUCIOPO/Ia U TIOCIIE0BATEILHOTO MIPEBpaLeHUs 00Jiee BBICIIETO
OKCH/Ia JKelie3a B 0oJiee HU3IINN OKCHI, TTOCIEIHII U3 KOTOPBIX IpeBpamaercs B skene3o [1-3]:

Fe.03 — Fes0s — Fe (amke 570°C); (A)

Fe,O3 — Fe30s4 — FeO — Fe (Boime 570°C) (b)

Bce Meramnypruueckue Ipouecchl IMPOMCXOMAT IPU  BBICOKMX TeMmIeparypax, T.e.
BOCCTAHOBJICHHE KeJle3a MPOUCXOIUT IO BTOPOH (BbicokoTeMIieparypHoit) cxeme (b).

Hayrnepo)kxuBanue BOCCTAHOBJICHHOTO eJie3a MPOUCXOIUT B pPe3yJbTaTe €ro COCOOHOCTH
BCTyNaThb B pEaKUHI0O C TMEYHBIMH Ta3aMd M PAcTBOPITH YrJepoJ KOKca WM JIPYroro
YIIEPOACOAEpKAIIEro Marepuaja, MpU ATOM CUMTAETCS, YTO MPOLECC HAYIIIEPOKUBAHUS
MIPOMCXOAMT 3a CUET B3aUMOJICHCTBHUSI Keie3a ¢ razoM—BocctaHoBuTeaeM CO [4] u/unm ¢ TBEPIBIM
yraepoaoMm C [5, 6]. O6pa3yercs CrutaB xeles3a ¢ YriepoaoM, KOTOPbIA 3HAYUTEILHO HACHIIACTCS
YIIEpOAOM, IMPOXOJs depe3 ciIod yris (Kokca), U JOMOJIHUTEIbHO PacTBOpsieT B cede ImpuMecu
(Mapranen, kpeMHHi, Gocdop, cepy u Apyrue), B pe3yabTaTe yero moiaydaercs YyryH. YKa3aHHbIC
MIPOLIECCHI OTHOCSTCS K YUCITY CIOKHBIX T€TEPOreHHBIX (PU3UKO—XUMHUYECKHX MTPOLIECCOB, B KOTOPBIX
Y4acTBYIOT TBEP/IbIC, KUAKUE U Ta3000pa3HbIe BeliecTBa. BO3MOKHOCTh IPOTEKAHUS ITHX PEAKIIHIA
U UX XapakTep 3aBUCAT OT COCTaBa IIMXThI, TEMIEPATYPhl, JaBJICHUS U APYTUX (PaKTOPOB.

[IoaTOMy TEpMOAMHAMHUYECKUM AaHAIN3 YCIOBHM IPOTEKAHUS XUMHUYECKHUX PpEaKIUi
HAyTJIePOKUBaHUA OyJeT MPEACTaBIATh 3HAYUTENbHBIN HHTEPEC 11 MOHUMAHUS U TEOPETHIECKOTO
00OCHOBAHHUSI TEXHOJIOTUH MPSIMOTO IMOJNyYCHHS JKee3a M3 JKEJIe30COAEPIKALIETO CHIPhS B OJHOM
arperare — »HJAKOro YyryHa WK ero rpaHyJIMPOBAHHOTO aHAJIOTA, a TAK)Ke HEMOCPEACTBEHHO CTallU
(4To ewmEé He yaBaJoCh OCYIIECTBUTh B COBPEMEHHBIX BOCCTAHOBUTEJBHBIX II€Yax, B TOM YHCIIE U B
JIOMHE), MCKJIIOYas CTaJHMI0 TOJY4YEHHsS 4YyryHa, Kak 3TO MPOUCXOJIWIO B JpPEBHHUE BpEMEHa B
Pa3IMYHbIX KOHCTPYKLUSAX CHIPOAYTHBIX IEeUeH.

eab padoTsl

Llenbto naHHOW paboOTHl SBISETCS TEPMOAMHAMMYECKUN aHAIU3 YCJIOBUW NPOTEKAHUS
Ipolecca HayrJiIepoKUBaHMs Kelle3a MPU €ro MpsIMOM BOCCTAHOBJICHUHM M3 BIOCTHTA 3a CU&T
yraepona (nmpuaumaeM, uto C, FeO, Fe u FesC naxomutcs B TBEpABIX (ha3ax) IUIsl HAXOKIACHHS
YUCIICHHBIX 3HAYCHUH TPAHUYIHBIX TeMIepatyp T, BbIIIE KOTOPBIX NPOTEKAHUE XUMUYECKUX PEaK-
LIUH Tpolecca HAyIJIEpOKUBAHUS TBEPAOIO JKejle3a TBEPIABIM YIIEPOIAOM TEPMOAMHAMHUYECKU
BO3MOXHO. [IpoBenénHbiii aBTOpoM panee [7] TepMOAMHAMUYECKUI aHAIM3 YCIOBUN MPOTEKAHUS
IpoLecca HayrJIepOKUBaHUs BOCCTAHOBUTENBHBIM razoM CO TBEPIOro kene3a Mpu ero KOCBEHHOM
(3a cuér CO) BOCCTaHOBJIEHUH M3 BIOCTHUTA MOKAa3aj, YTO HAYIJIEpOKUBAHUE TBEPOTO JKeJe3a ¢ Mo-
Mo1bko raza CO B METAJUTyprU4eCKMX BOCCTAHOBUTEIBHBIX TI€UaX C BBICOKOM TEMIIEpaTypor UX pa-
6ouero npoctpanctsa (ot 1000°C u BbImIe) TEPMOTUHAMUYECKH HEBO3MOXKHO.

MarepuaJjbl 1 METOABI

ABTOpPOM CTaTbU OBLIU BBIBEJICHBI BHIPAKEHUS I pacuéTa YMCICHHbBIX 3HaU€HUN CBOOOIHOMN

sHepruu ['166ca (M3060apHO—HM30TEPMHUUECKOTO MOTEHIIHANA) AG? B 3aBHUCHMOCTH OT TEMIIEPATYPHI
T nns XuMudeckuil peakuuidi BOCCTAHOBIICHHMSI M HAyIJIEPOXKUBAHMS >Kelle3a, HaXOJAALIerocs B
TBEPO# (paze, TBEPIBIM YIIIEPOAOM; ISl OCYIIECTBICHUS BHIYUCICHHH ¢ MX TTIOMOIIBIO K 00pabOTKH
MOJTyYSHHBIX Pe3yJIbTATOB 3a/IefiCTBOBaHA KOMITbIOTepHast mporpamma MS Excel 2013.
0030p cymecTBYHOIIMX TEOPHUii
Kak uzBectHO [1, 8, 9], BoccTaHOBIIEHME *Kene3a TBEPABIM yriepoaoM C (KOKCOM, APEBECHBIM
yraéM) Ha3bIBae€TCA «IIPSIMBIMY», H TIPOTEKAaeT OHO B HIKHEHN YacTu mevu (30Ha pacrmapa), rae Oosee
BbIcoKueE (BbIie 950—1000°C) remnepatypsbl, IO peaKlMK:
FeEO+C=Fe+CO 1)
Cuuraercsa [10, 11], uto mpu Temneparype 1000—1100°C BoccTaHOBIEHHOE U3 PYIbI TBEPAOE
’KeJe30, B3aUMOJEHCTBYS ¢ OKCHJIOM YIJIEpoa, YIiIepoioM KOKCa U CaXKUCTBIM YIepoioM, UHTEH-
CHBHO PacTBOPSET YIIIEpO, 00pa3ys 4yryH; B MOCIETHHUX JIBYX CIIydasx — o peakuuu [12-14]:
3Fe + C = FesC, ()
npU4YEM HACBHIIIEHUE YTIIEPOJIOM XKeJie3a CIIOCOOCTBYET MOHMKEHHIO €r0 TEMIIEPATyphl TUIaBICHHUS.
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[Ipu 3TOM MX CyMMapHOW XMMHYECKON peakiueil OyaeT cleayromias peakiys MpsMoro Boc-
CTaHOBJICHUS Kelle3a U3 BIOCTHTA C MOCICIYIONINM HAYTJIEPOKUBAHUEM TIEPBOTO TBEPBIM YTIIEPO-
oM C 10 cocTostHUS UyTryHa (kapOua skenesa), ykazaHHas B HICTOYHUKax [15, 16]:

3FeO +4C = Fe3C + 3CO 3)

Hanusie peakuuu (1)—(3) B tuTepaTypHBIX HCTOYHUKAX MPHUBOJATCS B Pa3IUYHBIX KOMOMHA-
[USX, B TOM YUCJIC U C IPYTUMU PEAKIUSIMH, TIPH STOM MIPOTEKAHUE UX TPAKTYETCS MO—Pa3HOMY.

Tak, B uctounukax [1, 17-20] yka3bIBaeTcsl, 4TO HACBIIICHUE XKeJIe3a YIIIEPOAOM ITPOUCXOIUT
BO BTOpPOH, TpeThed W 4YETBEPTOM CTaauAX IIpoliecca HayIJIepOKMBaHMs (IIOCiE Ipoliecca
CTYIIEHYAaTOI0 BOCCTaHOBJICHHUS Kene3a — cxema (b), cM. Bblllie), pu 3ToM:

— BO BTOPOM CTaauM HAYTJIEPOKWBAaHUE XKeJe3a MPOUCXOAUT 3a cuéT nuddy3un B ero Maccy
pu Temmeparypax 950—1150°C caxuctoro yriepoaa Ceax (peakius (2a)), KOTOpbiii 00pazoBajics B
NEepBOI cTaauu Ipoliecca, Mo CIeAYIOLIeH cxeme:

2CO = Cca;K + COZ (4)
+ 3Fe + Cca){( = FeSC (23,)
3Fe + 2CO = FesC + COy, 5)

IIPY 3TOM CYMMAapHOM peakluel cuuTaeTcsl He peakuus (2a) HayIrJIepOKUBaHUS JKEJIe3a CaXKUCTHIM
yraepoaoM Ceax (T.€. pakTudecku peakuus (2)), a peakius (5) Hayriaepoxkuanus 3a cuét raza CO.

— B TPEThEH CTa/IUM HAYTJIEPOKUBAHUE KeJle3a MPOUCXOIUT MO PeaKuu (2) Mpu CTEKaHUH 110
KOKCOBOIl HacajJke Kallejb pacIUIaBJICHHOTO MeTajuia ¢ cojepkanueM ~2% C mpu TemmepaTrype
Boiire 1150°C ¢ pactBopenuem B HEM yriaepona kokca Cy;

— B YETBEPTOM CTAANK HAYTJIEPOKMBAHHUE JKeJie3a MPOI0JDKASTCS B TOPHE 3a CUET pacTBOPEHUE
yraepoaa kokca Cx B *KHJIKOM MeTalie (3aBUCUT OT TEMIEPATyphl B TOPHE, BpEMEHH NPeObIBAHNS B
TOpHE YyT'yHa U €ro XMMHYECKOTO COCTaBa), P 3TOM MapajliebHO UAET MPOLecC (3aBUCUT OT pas-
MEpOB I1€4YH) OKUCIIEHUE YIJIEpOoJia YyI'yHa B ()ypMEHHBIX Oyarax.

[To ananoruu c mporieccoM BOCCTAHOBJICHHUS JKeje3a MepBbIe JIBE CTAANHM HAYTIEPOKUBAHUS
Ha3BaHbl KKOCBCHHBIM», & BTOPBIC JIBE — «IIPSIMBIMY» HayTJIepOoKMBaHUeM xeiesa [1, 18, 19].

B ucrounukax [21, 22] yka3piBaeTcs HECKOJIBKO HHOM MEXaHU3M HAYTJIEPOKUBAHUS:

3Fe + 2CO = FesC+CO; (5)
+ CO, +C=2C0 (4a)
3Fe + C = FesC, (2)

XOTsI XMMUYECKHE PEAaKLINN YKa3bIBAIOTCS MPAKTUYECKUM T€ K€ CaMble, YTO U BO BTOPOW CTaANH U3
MpeabIAyIuX UICTOYHUKOB [1, 17-20] (cM. BblII€), HO CyMMapHOU UX peakiuei cuuTaeTcsd XuMuie-
cKas peakiys (2) HayrJaepoKUBaHUs JKeye3a TBEPbIM YIIIEpOI0M.

TepMoauHaMHUYeCKUH aHAJIN3

VY4uThIBas, 4TO MpOTEKaHUE peakuuii (4) u (5) mpu BBICOKHX TeMIIEpaTypax *KeJle30BOCCTaHO-
BuTenabHoOro nporecca (csbime 1000°C) TepMoguHaMU4YECKH HEBO3MOKHO, YTO ObLIO YCTAHOBJIEHO
aBTOpoM pasee [7, 23], mpoliecc HayrJaepoKMBaHUS TBEPABIM YIJIEpOJIOM XKeje3a B TBEPAOH (ase
MIPU €ro MPSIMOM BOCCTAHOBJIEHWU MOJKET MPOUCXOJIUTD 1O cienyomei cxeme: [peakius (1) + pe-
akuus (2) = peakuus (3)]. [IpoBeaém TepMoIMHAMUYECKHH aHATTU3 BCEX XUMUYECKUX peakuuid (1)—
(3) naHHOH CXEMBI C 1IEeIbIO BBIICHEHUS! BOZMOKHOCTH MX MPOTEKAHMSI IPU BBICOKUX TEMIEpaTypax
II€YM ¥ BBISIBJICHUS JINMUTUPYIOLIEH CTaJMM B IIPOLIECCE BOCCTAHOBIIEHUS U HAYTJIEPOKUBAHUS JKE-
ne3a. TepMOAMHAMIYECKUI aHAIM3 BKIIOYAeT BBIBOJ aBTOpoM (opMmyit u pacuéT mo Hum AG? mis
XUMHYECKHX peakuuil (2) u (3) HayriepoKUBaHUA XKeJie3a TBEPABIM YIIIepoIoM (XUMHUYECKas peak-
uus (1) sBnsieTcs peakueil mpsMOro BOCCTAHOBJICHHUSI XKeJle3a U3 BIOCTUTA TBEPABIM YIIIEPOAOM U €€
TEPMOJMHAMHYECKHUI aHAJIN3 y)Ke ObLT BHITIONIHEH aBTOPOM B €ro paborax [24-27]).

BriBos pacu€THbIX GOpMyYIT OCYIIECTBIISIICS 110 METOAMKE, OMMCAHHON B UCTOYHMKAX [28, 29],
C NPUMEHEHHEM HUMEIOIIMXCS B JIMTEpaType CTaHIAPTHBIX 3HAUYEHUH SHTANbNUN 00pa3oBaHUs
AH})‘ »9g HEOPraHMUECKHX BEMECTB U UX dHTporHit ASgg [30]; drcieHHbIe 3HAUESHNS HEOOXOMMMBIX

U3 HUX NpUBEEHbI B Ta0M. 1.
Mertoauka BeiBozia hopmyn [28, 29] i BeIUMCIIEHUs 3HaYeHU cBOOOIHON 3Heprun ['ub0ca
AG? B 3aBucuMocTH OT TemmepaTyphl T 3aKII0UaeTCs B CIIETYIOIIEM.
Tabmnma 1.
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CraHgapTHBIC 3HAUCHUS DHTAIBITUU 00pa30BaHUS AH})’ 29g ¥ DHTPOIIUU AS9og HEKOTOPHIX BEIIECTB

BemectBo CocrosiHue AHP 96, K I/ MOTB AS9gg, T/ (MomB-K)
FeO KPUCTAITUIECKOE —264.,8 60,8
Fe KPUCTAJUTNYECKOE 0 27,15
FesC KPUCTAITUIECKOE 25 105,1
C KpucTaummaeckoe (rpadur) 0 5,74
(6{0) ra3oo0pasHoe —-110,52 197,54

Kak wusectHo [31], B 11000M XHMHYECKOM IIPOIIECCE OJHOBPEMEHHO JICHCTBYIOT JIBa
IIPOTUBOIOIOXKHEIX (akropa: >aTpornmitabid (T - AS®) n snranemmitaeii (AHC). Cymmaphsrii
3¢ (deKT STUX MNPOTUBOMOJOXKHBIX (HAaKTOPOB B IIpolieccax, MPOTEKAIOUIUX IPU MOCTOSIHHOM
JaBIEHUH ¥ TEMIIEpaType, OIpe/ieiseT H3MeHeHHe YHCIeHHOTO 3HaYeHns YHeprun I u66ca AGY.

UYncreHHble 3HAYEHHS cBOOOIHOM dHeprun I'n66ca AGY s ka0l XUMHYECKON peakIuy B
3aBUCHMOCTH OT TemmepaTypbl T HaxoasTcs, UCXoAs u3 cieAcTBUs 3akoHa ['ecca, mo cienyromiei
dbopmye [28, 29]:

AGY = AH® — T - AS°, (6)
rne AHC, AS® — cooTBeTcTBEHHO uHCIIEHHBIe 3HAueHHs dSHTaNbIHH (JK/MOTB) M IHTPONHUH
(Ix/(monp-K)) paccmarpuBacMoil XUMHUYECKOH CHUCTEMBI (PEaKIMK); HAXOMATCS MO CIEAYIOIIMM
BeIpaskeHusm [28, 29]:

AHC = SAHY,,, —ZAHQ,= (c - AHY + d - AH?) — (a- AH? + b - AHY);  (7)

AS® =3ASY,, — ZASS,= (c - ASS +d - AS?) — (a- ASD + b - AS?); (8)

rae SAHS., n ZAHr?pO 5 — CYMMa CTaHJapTHBIX SHTANLINI 00pa30BaHKs COOTBETCTBEHHO MCXOJHBIX

BEIIECTB U TPOAYKTOB peakimu, Jx/Momb; SASO., u ZASSpog — CyMMa CTaHJApTHBIX SHTPONUMN

COOTBETCTBEHHO MCXOJHBIX BEIIECTB U MPOAYKTOB peakuud, [/ (Monb-K); AHP?, AH? u AH?, AHE X

AS?, ASQ u AS?, ASQ — crammaprHble sHTANBIMM 06pasoBanus (AHC, Jlx/Monb), cTaHIapTHEIE

sarpormn (ASC, x/(Monb-K)) COOTBETCTBEHHO /IS HCXOIHBIX BELIECTB M MPOLYKTOB PEAKINH (CM.
tabn. 1); a, b, ¢, d — crexmomerprueckue K0d3QPUIMEHTH XMMUUYECKOH peakimn’,

dopmya IS pacuéTa YHCIEHHBIX 3HAYEHUH cBO6OIHOH Heprun I'n66ca AGY xummdeckoit
peaxuuu (1) B 3aBucuMoctu ot temmnepatypsl T (B rpagycax K), BeiBeieHHas aBTOpoM B padote [24],
HMMEET CIAEAYIOIMIHN BU:

AGO(1) = 154280 — 158,15-T, Txx/moms CO (D

dopmynsl 115 pacuéTa YHCIEHHBIX 3HaUYeHUI cBoOoAHOM sHepruu ['166ca AG? xummyecknx

peaxuuii (2) u (3) B 3aBUcuMocTH OT Temnepatypsl T (B rpanycax K), BbIBeIleHHBIE aBTOPOM B IAHHOM
paboTe, COOTBETCTBEHHO OyAyT CIEAYIOIUMHU:

AG9(2) = 25000 — 17,91 T, Tx/moms CO; (1)

AGO(3) = 162613,33 — 164,12 T, Jix/Mons CO (111)

3aBHCHMOCTH UHCJIEHHBIX 3HadeHWil sHepruu ['m66ca AGY or Ttemmeparypsr T (B °C)

WUTIOCTPUpPYET puc. 1; naHHbIe Trpaduueckue 3aBUCUMOCTU TOCTPOCHBI aBTOPOM COTJIACHO

NpOBEACHHBIX pacu€ToB 1O BbiBeJeHHBIM UM Bbipaxkenusim (1)—(I11) mns pacuéra 3HadeHwit

cBoGonHOH »Heprum I'm66ca AGY xummdecknx peaxmmii (1)~(3) coorsercTBenHO. Ilpu >TOM

YUCJICHHBIE 3HAYeHWs TPaHUYHBIX Temmeparyp T, ansa peaxuuii (1)—(3) MOXHO ONpPENETHTH

3J€MEHTapHBIM pacuérom:

Ty = AH® | AS® — 273, °C, ucnonssys nomyuenssie ypasuenus (1)—(lll). T.e. a1a ycrmoBus

xuMIgeckoro paBHoBecust AGY = 0 kaxmoii u3 xumuaeckux peakuuii (1)—(3). CamMonpon3BoIbHOE

! Tepmouuamuueckne mapamerpsr AHS u ASQ co crexnomerpuuecknm koddduipenTom d OTCYTCTBYIOT

TIpU pacuéTe YHCIEHHBIX 3HAUEHHUI cBoGoaHO# sHeprun I'n66ca AGY nis xumiaeckoit peaximu (2).



| international scientific conference. Tallinn. Estonia. 24-25.11.2022

e MX MPOTEKaHUE B MPSIMOM HAIPABJICHUH OYIET TEPMOIMHAMHYECKHA BO3ZMOYKHO MTPH BBHITIOJTHEHHH
yenoBus AGY < 0 ms kaxnoit w3 peaxumii (1)—(3).
Temnepamypa, °C
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Pucynok 1. 3aBucuMocTr BeuIrHBI CBOOOHOM 3Heprun [ mbOca AG? oT Temreparypsl T
st xummrdeckux peakuuii (1)—(3), paccunrannsie o popmyiam (1)—(111) aropa

O0cy:xaeHne MOTy4eHHBIX Pe3yIbTAaTOB

CornacHo monydensbiM BeipakernaM (I)—(111) ycnosue AG? < 0 11 XMMHYECKHX peakIuii
(1)+(3) Oyner BBINOJHATHCS TPU CICAYIOIIMX YHCICHHBIX 3HAYCHHUSX TEMIIEPATyp MPOTEKAHUsI
npoueccoB Ty, KOTOPBIE BO BCEX CITydasx OyayT BIIIE BHIYUCIEHHOTO Ul K&XKI0W KOHKPETHOM U3
YKa3aHHBIX PEAKIM{ YMCIEHHOTO 3HaUYEHHs TPaHUYHOM Temnepatypbl Tr, (cMm. puc. 1):

o peakums (1): T, = 702,530°C, Ty < Tpp;

e peakums (2): T, = 1122,868°C, Ty < Ty

e peakums (3): Ty = 717,820°C, Ty, < Ty,

Taxum 06pa3zom, MPOBEAEHHBIN TEPMOAMHAMUYECKUH aHATIN3 C UCTIOIb30BaHUEM CTAaHIapPTHBIX
3HAYEHUH PHTAJIbINI 00pa30BaHUs AHJQ‘298 HCXOJHBIX BEIIECTB U NMPOIyKTOB peakuuii (1)—(3) u ux

sutponuii AS9gg MO3BONMI YCTAHOBUTH, UTO XHMHUECKHE PEAKIMH HAYTIIEPOKHBAHHS TBEPIOTO
xelnesa (2) U ero BOCCTAHOBJICHUS C MOCIEAYIOUIUM HayriepoxuBaHueM (3) TBEPABIM yIIIepoIoM
MOTYT CaMOIIPOM3BOJIBHO TPOTEKaTh B WHTEPBAJIC IOJIOKUTEIBFHBIX 3HAYEHUH TeMIeparyp:
cooTBeTcTBeHHO cBbIime 1122,868°C u 717,820°C (puc. 1), T.e. mpu Temmeparypax pabouero
MIPOCTPAHCTBA JKEIIE30BOCCTAHOBUTEIFHBIX TIeUeii X TEPMOIMHAMUYECKOE TIPOTEKaHNE BO3MOXKHO.
[Tpu 3TOM, A XUMUYECKOH peakiuu (3), cocTosimen u3 2-X CTaiui, OMMCHIBAEMBIX XUMHUECKUMU
peakmusamu (1) u (2), TUMATHPYIOMIEH CTaguel, KaKk BUJIHO U3 Pe3yJIbTaTOB TEPMOJIUHAMHYECKUX
pacuéToB, SIBISIETCS CTAAMS HAYTJIEPOKUBAHUS, ONKMChIBaeMasl peakuuei (2), T.e. HayrJIepoKUBaHUe
BOCCTaHOBJICHHOTO JKeJle3a B TBEPOM COCTOSTHHH C TIOMOIIBIO TBEPIOTO yriepoa OyaeT BO3MOKHO
MIpH 3HaYeHUSX TemriepaTyp cBbime 1122,868°C, HecMOTps Ha TO, YTO BOCCTAHOBIICHHUE XKelle3a U3
BlocTUTa TBEPABIM yriieposoMm C (cm. peakuuio (1)) TepMOAMHAMUYECKH MOXET MPOUCXOJUTH yiKe
nociae 702,530°C [24-27], a cymmapHas xumuueckas peakius (3) BOCCTAHOBICHHS U
HAyTJICPOKUBAHUS JKelle3a TePMOJUHAMHYECCKH MOXKET NPOTEKaTh MPH 3HAYCHHUSAX TEMIIEpaTryp,
npesbimarommx  717,820°C  (cM. Bbime). Bc€  9T0  CBUAECTENBCTBYET O  BO3MOXHOCTH
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TePMOJUHAMHUYECKOTO MpoTekanus Bcex peakuuii (1)—(3) B BbIcOKOTEMIIEpaTypHOM pabodem
MPOCTPAHCTBE BOCCTAHOBUTENIBHBIX IEYeHl (CHIPOAYTHOIO TOpHA, JOMEHHOM Meyd U T.A.) CBBILIE
1130°C.

BriBoabl

Pe3ynbrarhl mpoBeIEHHOTO0 TEPMOAMHAMUYECKOTO aHANM3a C MCIOJIb30BAHUEM BBIBEJICHHBIX
asTopoM Bripakenuii (1)—(111) a1s pacuéra 3HaYeHuit cBo601HOI SHEprun ['n66ca AGE xummyeckux
peakuuii (1)~(3) MO3BOJNIMIM YCTaHOBUTH, YTO HAyrJepOoKMBaHHE BOCCTAHOBJIICHHOI'O >Kelesa,
HaxoJsIerocss B TBEpIoH (ase, ¢ MOMOIIBIO TBEPIOTO yriiepoaa TEPMOAUHAMUYCCKH BO3MOIKHO
ceoimie 1122,868°C mo xummueckoir peakiuu (3), cocTosimie W3 2-X OTACIbHBIX CTaJIHi
BOCCTAHOBJICHUSI U HAYTJIEPOXKUBAHUS, OMUCHIBaeMbIX peakuusiMu (1) u (2) cooTBETCTBEHHO. ITO
MO3BOJISIET CJIENATh BBIBO/I, YTO HAYTJIEPOKUBAHUE C IIOMOILIBIO TBEPIOTO Yriepoaa TBEPOTO Kee3a
[P €ro IPSIMOM BOCCTAHOBJICHHH B METAJUTYPTHYECKUX BOCCTAHOBUTEIIBHBIX IIEYaX C TEMIIEPATypoit
pabouero npoctpancta oT 1130°C u BbIlIe TEPMOIUHAMHYECKH TPOUCXOIUTH MOKET.
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